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INTRODUCTION 
This  report  is  a  summary  of  the  results  of  a  three  phase  research 
project  undertaken  to  evaluate  high  accident  intersections  in  Indiana. 
The  first  phase  of  the  research  was  conducted  by  Peter  A.  Van  Maren  (3) 
and  consisted  of  a  regression  analysis  between  accident  rates  and  selected 
roadway  design  and  traffic  engineering  factors.  Highlights  of  the 
significant  findings  from  this  research  were: 

1.  For  unsignalized  intersections  with  stop  control  on  the  minor 
roadway,  the  factors  most  highly  correlated  with  accident  rates 
are  the  danger  distance,  or  distance  across  the  intersection; 
the  presence  of  a  median  barrier;  and  the  size  of  the  stop  sign. 

2.  For  high  accident  signalized  intersections,  the  factors  most 
highly  correlated  with  accident  rates  are  the  absence  of  stop 
lines,  the  absence  of  advance  warning  signs,  the  presence  of 
horizontal  curves,  and  intersection  skew. 

The  second  phase  of  the  research  was  undertaken  by  James  R.  Ogren  (1) 
and  involved  a  team  approach  to  the  evaluation  of  high  accident  inter- 
sections.  Traffic  engineers  from  the  Indiana  State  Highway  Commission 
selected  sixteen  sites  involving  eighteen  intersections  for  analysis.  The 
selected  sites  are  listed  in  Table  1,  and  shown  in  their  geographical 
locations  in  Figure  1. 

Results  of  the  second  phase  of  the  research  project  included  selection 
of  the  size,  professional  disciplines  and  organization  of  the  evaluation 
teams,  a  procedure  manual  to  guide  the  team  members  in  their  field  evalua- 
tions of  the  intersections,  selection  of  the  field  data  to  be  supplied  to 
each  team  member,  and  procedures  to  obtain  a  team  concensus  regarding 
accident  types,  causal  factors,  and  countermeasures. 


Site  No. 
1 
2 
3 


5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 


Table  1 
List  of  Designated  High  Accident 

Location  County 

SR  63  at  SR  163  Vermillion 

SR  37  at  SR  450  Lawrence 

US  24  By-pass  at  SR  5  Huntington 

US  31  at  SR  18  Miami 

SR  37  at  SR  48  Monroe 

SR  39  at  SR  67(S.Jct.)  Morgan 

SR  37  at  SR  252  Morgan 

US  31  at  SR  14  Fulton 

US  41  at  45th  Ave.  Lake 

US  31  at  Kern  Rd.  St.  Joseph 

US  31  at  SR  38  Hamilton 

US  40  at  Round  Barn  Rd.  Wayne 

US  31  at  National  Ave.  Marion 

SR  67  at  Franklin  Rd.  Marion 

SR  67  at  I-465(2)(NE)  Marion 

SR  67  at  1-465(2) (SW)  Marion 


Locations 

ISHC  District 

Crawfordsville 

Vincennes 

Fort  Wayne 

Fort  Wayne 

Seymour 

Seymour 

Seymour 

LaPorte 

LaPorte 

LaPorte 

Greenfield 

Greenfield 

Greenfield 

Greenfield 

Greenfield 

Greenfield 


n   Designated  High 
Accident  Locations 


Figure  1.  Geographical  Location  of  Designated  High  Accident  Locations 


Later  sections  of  this  report  will  be  devoted  to  a  detailed  analysis 
of  each  of  the  eighteen  high  accident  intersections  with  recommendations 
for  counter-measures . 

The  third  phase  of  the  research  was  conducted  by  Ahmed  E.  Radwan  (2), 
and  consisted  of  analysis  of  selected  countermeasures  for  high  accident 
intersections  using  a  computer  simulation  package .   Significant  findings 
from  the  simulation  study  are  summarized  below: 

1.  For  stop-controlled  divided  intersections: 

a.  The  number  of  conflicts  decreased  significantly  with  an 
increase  in  median  width. 

b.  A  steep  downgrade  on  the  side  street  approach  caused 
significantly  more  conflicts  than  an  upgrade. 

c.  A  median  stop  sign  caused  significantly  fewer  conflicts  than 
a  median  yield  sign. 

d.  Advance  warning  systems  significantly  reduced  the  number  of 
conflicts. 

2.  For  signalized  intersections: 

a.  Fully  actuated  signals  caused  fewer  conflicts  than  fixed-time 
or  semi-actuated  signal  systems. 

b.  Addition  of  separate  left  turn  phases  reduced  the  number  of 
left-turn  conflicts,  but  increased  the  average  delay. 

c.  Addition  of  an  all-red  phase  reduced  the  number  of  conflicts. 

ANALYSIS  OF  THE  HIGH-ACCIDENT  INTERSECTIONS 
As  noted,  an  interdisciplinary  team  evaluated  each  of  the  eighteen 
intersections  as  reported  by  Ogren  (1) .  That  report  included  the  findings 
of  the  team  for  five  of  the  intersections  but  did  not  report  the  findings 
at  the  remaining  thirteen.   It  also  did  not  provide  any  recommendations 


relative  to  the  priority  of  improvements  found  to  be  of  possible  benefit 
at  these  intersections.   The  primary  purpose  of  this  Final  Report  for  this 
Study  is  to  report  the  findings  of  the  interdisciplinary  team  at  each  of 
the  eighteen  intersections,  to  apply  the  earlier  findings  of  what  operational 
and  design  factors  impact  on  accident  rates,  to  apply  the  computer  model 
adopted  in  this  study  to  each  intersection  using  the  possible  effective 
countermeasures  developed  in  the  three  phases  of  the  research,  and  provide 
recommendations  for  each  intersection  as  to  the  countermeasures  most  likely 
to  be  practical  of  accomplishment  and  to  have  the  greatest  benefit. 

Thirteen  of  the  intersections  analyzed  in  succeeding  sections  of  this 
report  were  evaluated  without  a  meeting  of  the  evaluation  team  to  develop 
a  team  concensus.  The  results  and  conclusiond  drawn  were  determined  from 
analysis  of  the  written  comments  of  the  individual  team  members.  The 
analyses  of  five  intersections  (Sites  1,  9,  11,  13  and  14)  were  obtained 
from  team  meetings  at  which  the  final  concensus  was  determined.  The  results 
of  these  meetings  were  previously  published  by  Ogren  (1) . 

For  ease  of  reference  and  possible  use  of  the  information  each  of  the 
eighteen  intersections  is  presented  separately  and  completely  as  a  section 
of  this  report.  They  are  presented  in  order  by  the  site  number  given  in 
Table  1.   Intersections  numbered  15  and  16  actually  are  two  intersections 
each  (interchange  off-ramp  intersections  of  an  interstate  highway  with  a 
cross-road)  and  are  reported  separately.  For  each  intersection,  pertinent 
Tables  and  Figures  are  included. 


SITE  NO.  1 
S.R.  63  and  S.R.  163  Intersection 


Description  of  S.R.  63  and  S.R.  163  Intersection 
The  intersection  of  S.R.  63  and  S.R.  163  is  in  Vermillion  County  in 
the  Crawfordsville  District  of  the  Indiana  State  Highway  Commission.   It 
is  located  in  a  rural  area  approximately  one  mile  west  of  Clinton,  Indiana. 
S.R.  63  is  a  four- lane  divided  highway  with  left  and  right  turn  lanes  at 
the  intersection.   S.R.  163  is  a  two-lane  highway.   The  intersection  is 
controlled  by  flashers,  with  a  stop  sign  on  S.R.  163  and  yield  signs  in 
the  median  for  S.R.  163  traffic. 

The  traffic  volumes  are  relatively  light  at  this  intersection,  with 
S.R.  63  carrying  approximately  1800  vehicles  per  day  in  each  direction, 
and  S.R.  163  approximately  1200  vehicles  per  day  in  each  direction. 

There  have  been  a  total  of  22  accidents  at  this  intersection  during 
the  study  period,  with  13  injuries  and  3  fatalities. 

Evaluation  of  the  Intersection 
This  intersection  was  discussed  at  a  meeting  of  the  Independent  team. 
The  result  of  this  meeting  was  a  team  concensus.   The  causal  factors 
listed  below  are  ranked  in  order  of  importance  and  the  countermeasures 
are  not  rank-ordered. 

Predominant  Accident  Type  -  Right  Angle 

Primary  Cause  -  Poor  visibility  of  flashers  on  S.R.  63. 

Countermeasures  -  Increase  the  wattage  of  the  lamps  in  the  flashers, 
relocate  the  flashers  to  the  lane  lines,  install  another  flasher  focusing 
farther  down  the  highway. 

Other  Possible  Causes  -  Inadequate  warning  to  S.R.  163  traffic,  con- 
fusion on  the  part  of  left-turning  vehicles. 

Other  Possible  Countermeasures  -  Install  auxiliary  sign  on  S.R.  163 
indicating  multilane  flow,  install  oversize  advance  warning  signs,  build 
left-turn  slots  through  the  median  so  left- turning  traffic  is  not  opposing. 


8 

Other  Accident  Types 

The  other  accident  types  were  insignificant  at  this  intersection. 

The  statistical  correlation  work,  done  by  Van  Maren  (3)  did  not  in- 
clude analysis  of  additional  flashers.  However,  two  counter-measures  were 
evaluated  with  the  computer  simulation  model.   Two  countermeasures, 
evaluated  by  applying  the  simulation  model,  included  the  installation  of 
an  advance  warning  system  at  1000  ft.  and  at  2000  ft.  from  the  intersection. 
The  results  indicated  no  reduction  of  the  number  of  conflicts  in  all 
categories  (see  Table  1-4) . 

Conclusion 
The  accident  history  at  this  intersection  does  not  justify  expensive 
reconstruction  such  as  left-turn  slots  through  the  median.  Our 
recommendations  are  to  relocate  the  flashers  over  the  lane  lines  and  to 
increase  the  wattage  in  the  bulbs. 
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Table   1-1. 


ACCIDENT 


SUMMARY 


LOCAllON'       SR  63   at   SR   163 

Vermillion  County 

PERIOD5    1-1-74   to   12-31-74 

DISTRICT'  Crawfordsville 

TOTAL 
ACCIDENTS 


DAY 

DARK 

2 

2 

PERSONAL 
INJURY 

PROPERTY 
DAMAGE 

FATAL 

INJURED 

KILLED 

! 

3 

1 

2 

3 

REAR  END 

RIGHT  ANGLE 

OUT     OF 
CONTROL 

TURNING 
MOVEMENT 

3 

L^                Rr 

SIDESWIPE 

HEAD-ON 

PEDESTRIAN 

■ 
OTHER 

1 

1 

ROAD    CONDITION 

DRY 

WET 

SNOW/ ICE 

OTHER 

3 

1 



SUN. 

MON. 

TUES. 

WED. 

THUR.    |      FRI.          SAT. 

2 

1 

1 

TIME      FACTOR 

E3u£! 

1-2 

2-3 

3-4 

4-5 

5-6 

6-7 

7-3 

8-9 

9-10 

10- 1! 

11-12 

TOTAL 

AM 

0 

PM 

1 

1 

1 

1 

4 
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Table  1-2. 


ACCIDENT 


SUMMARY 


LOCATION' SR   63   at   SR   163 


Vermillion   County 


PERIOD5    1-1-75    to   12-31-75 


DISTRICT   Crawfordsville 


TOTAL 
AXIDENTS 


DAY 

DARK 

6 

1 

PERSONAL 
INJURY 

PROPERTY 
DAMAGE 

FATAL 

INJURED 

KILLED 

1 

6 

2 

REAR  END 

RIGHT  ANGLE 

OUT     OF 
CONTROL 

TURNING 
MOVEMENT 

1 

4 

L.  1    R.          | 

SIDESWIPE 

HEAD-ON 

PEDESTRIAN 

OTHER 

1 

ROAD    CONDITION 

DRY                          WET 

SNOW/ ICE 

OTHER 

7              ]_ 

SUN. 

MON. 

TUES. 

WED. 

THUR. 

FRI. 

SAT.     | 

3 

1 

1 

1 

■ 
1 

TIME      FACTOR 

raj*± 

1-2 

2-3  |  3-4 

4-5 

5-6 

6-7 

7-8 

8-9 

9-10 

10-11 

11-12 

TOTAL 

AMI    ! 

1 

1 

3 

PM  J 

1 

1 

1 

1 

4 
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Table   1-3. 


ACCIDENT 


SUMMARY 


LOCATION 


SR  63   at   SR   163 


Vermillion 


PERIOD'    1-1-76    to   12-31-76 


DISTRICT1        Crawfordsvilli 


TOTAL 
ACCIDENTS 


11 


PERSONAL 
INJURY 


DAY 

-  ■ 
D&RK 

11 

PROPERTY 
DAMAGE 


FATAL 


INJURED 


KILLED 


REAR  END 


RIGHT  ANGLE 


OUT     OF 
CONTROL 


TURNING 
MOVEMENT 


L=    4      R: 


SIDESWIPE 


HEAD-ON 


PEDESTRIAN 


OTHER 


DRY 


11 


ROAD    CONDITION 


WET 


SNOW/ICE 


OTHER 


SUN. 


MON. 


TUES. 


WED. 


THUR. 


FRI.  SAT. 


AM 


1 


1-2 


2-3 


3-4 


TIME      FACTOR 


4-5 


5-6 


6-7 


8-9 


9-10 


10-11  Jil-,2 


,    TOTAL 
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Table  1-4.   Stop  Delay  per  Vehicle,  Number  of  Conflicts,  and  Left  Turn 
Conflicts  for  Existing  Condition  and  Two  Suggested  Counter- 
measures  at  S.R.  63  at  S.R.  163  Intersection 


Stop  Delay  Rear  End  and 

Per  Vehicle  Right  Angle       Left-Turn 

Countermeasure           (seconds)  Conflicts        Conflicts 

Existing  Condition         0.62  2             22 

Advance  Warning 

(1000  feet)             0.66  2             27 

Advance  Warning 

(2000  feet)              0.86  3             22 


SITE  NO.  2 
S.R.  37  and  S.R.  450  Intersection 
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Description  of  S.R.  37  and  S.R.  450  Intersection 
The  intersection  of  S.R.  37  and  S.R.  450  is  in  Lawrence  County  in  the 
Vincennes  district  of  the  Indiana  State  Highway  Commission.   S.R.  37  is  a 
four-lane  divided  highway  with  left  and  right  turn  lanes  at  the  inter- 
section.  The  east  leg  of  S.R.  450  is  an  undivided  four-lane  highway  and 
the  west  leg  is  a  two-lane  facility.   The  intersection  is  controlled  by  an 
actuated  traffic  signal. 

The  traffic  volume  on  S.R.  37  is  approximately  5000-6000  vehicles  per 
day  in  each  direction.   The  traffic  volume  on  the  east  leg  of  S.R.  450  is 
approximately  6500  vehicles  per  day,  and  that  on  the  west  leg  of  S.R.  450 
is  approximately  2400  vehicles  per  day.  The  turning  movements  at  the 
intersection  are  quite  heavy,  especially  onto  and  off  of  the  east  leg  of 
S.R.  450. 

The  accident  history  at  this  intersection  shows  a  total  of  48  accidents 
in  the  study  period,  which  consists  of  about  25  months  after  the  opening  of 
the  S.R.  37  bypass.   The  accident  total  includes  one  fatality  and  28 
personal  injuries. 

Evaluation  of  the  Intersection 
The  team  concensus  regarding  accident  type,  causes  and  countermeasures 
at  this  intersection  was,  that  because  of  the  significant  change  in  the 
accident  history  at  this  intersection  for  the  two  complete  study  years,  no 
conclusions  could  be  drawn.   During  the  first  full  year  of  operation  of 
the  intersection  there  were  34  accidents,  including  one  fatality  and  20 
personal  injuries.  Of  the  34  accidents,  25  were  right-angle  collisions. 
The  second  year  there  were  only  11  accidents,  with  eight  injuries,  and  only 
three  of  those  accidents  were  right-angle  collisions.  As  noted  above  this 
history  began  shortly  after  opening  of  the  S.R.  37  bypass  and  the  first 
year's  accidents  may  well  reflect  the  new  operational  conditions  at  this 
location. 
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The  computer  simulation  model  was  applied  to  compare  the  existing 
condition  of  the  intersection  with  two  possible  countermeasures  which  in- 
cluded 1)  an  increase  of  left  turn  phase  duration  from  60  seconds  to  72 
seconds  on  the  major  road  (S.R.  37)  and  20  seconds  to  36  seconds  on  the 
minor  road  (S.R.  450),  and  2)  a  reduction  in  the  speed  limit  of  the  major 
road  (S.R.  37)  from  55  mph  to  45  mph.   The  results  indicated  no  appreciable 
change  in  stop  delay  per  vehicle  or  in  the  number  of  conflicts  (see  Table 
2-4). 

Conclusion 
It  is  recommended  that  no  action  should  be  taken  at  this  time,  but 
that  the  accident  records  continue  to  be  monitored,  and  if  the  future 
accident  history  warrants  it  the  intersection  should  be  restudied. 
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Table  2-1, 


ACCIDENT 


SUMMARY 


LOCATION1   SR  37  Bypass  at  SR  450/SR  158/16th  St. 

(Bypass  Opened  11-22-74) 
Lawrence  County 


PERIOD5  11-22-74  to  12-31-74 


DISTRICT5       Vincennes 


TOTAL 
ACCIDENTS 


DAY 

DARK 

3 

PERSONAL 
INJURY 

PROPERTY 
DAMAGE 

FATAL 

INJURED 

KILLED 

3 

REAR  END 

RIGHT  ANGLE 

OUT     OF 
CONTROL 

TURNING 
MOVEMENT 

3 

i 

L=          R  = 

SIDESWIPE 


HEAD-ON 


PEDESTRIAN 


OTHER 


3 


DRY 


ROAD    CONDITION 


WET 


SNOW /ICE 


OTHER 


SUN. 

MON.        TUES,         WED. 

THUR. 

FRI. 

SAT. 

1 

1 

1 

TIME      FACTOR     *   One  p.m.    not    recorded 

Z2j 

12-1 

1-2 

2-3 

3-4 

4-5 

5-6 

6-7 

7-8  !8-9 

9-10 

10-11 

11-12 

TOTAL 

AM 

0 

PM 

2 

3           j 
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Table   2-2. 


ACCIDENT 


SUMMARY 


LOCATION' 

SR 

37 

Byp 

ass 

at 

SR 

450/SR  158/16th   St. 
Lawrence   County 

PERIOD   l- 

■1-75 

to 

12- 

31- 

75 

DISTR1CT= 

Vincennes 

TOTAL 
AXIDENTS 


34 


DAY 

DARK 

29 

5 

PERSONAL 
INJURY 

PROPERTY 
DAMAGE 

FATAL 

INJURED 

KILLED 

1         14 

19 

1 

20 

1 

REAR  END 

RIGHT  ANGLE 

OUT     OF 
CONTROL 

TURNING 
MOVEMENT 

3 

25 

1 

L=    3     R=    1 

SIDESWIPE 

HEAD-ON 

PEDESTRIAN 

OTHER 

1 

ROAD    CONDITION 

DRY 

WET 

SNOW/  ICE 

OTHER 

26 

5 

3 

SUN. 

MON. 

TUES.         WED. 

THUR. 

FRI. 

SAT. 

5 

7 

3 

3 

6 

7 

3 

TiME      FACTOR        *    2   NOT   GIVEN 

12-1 

1-2 

2-3  j 3-4 

4-5 

5-6 

6-7 

7-8  |.8-9 

9-10 

10-11 

11-12 

TOTAL 

AM 

1 

2         1 

1 

3 

1 

8 

PM 

2 

2 

1  |    2 

6 

4 

5 

1 

1 

24 

28 


Table   2-3 


ACCiDENT 


SUMMARY 


LOCATION* 

SR   37   Bypass   at   SR450/SR  158/16th   St. 

Lawrence   County 

PERIOD*     i- 

•1-76   to   12-31-76 

DISTRICT 

Vincennes 

TOTAL 
ACCIDENTS 


11 


DAY 

DARK 

9 

2 

PERSONAL 
INJURY 

PROPERTY 
DAMAGE 

FATAL 

INJURED 

KILLED 

1      « 

6 

8 

_ 

1 

REAR  END 

RIGHT  ANGLE 

OUT     OF 
CONTROL 

TURNING 
MOVEMENT 

2 

2 

L=    3     R=    1 

SIDESWIPE 

HEAD-ON 

PEDESTRIAN 

OTHER 

3 

ROAD    CONDITION 

DRY 

WET 

SNOW/ ICE 

OTHER 

10              | 

1 

SUN. 

MON. 

TUES. 

WED. 

THUR. 

FRI. 

SAT. 

1 

1 

2 

1 



1 

4 

1 

TIME      FACTOR 

Z2H 

1-2 

2-3 

3-4 

4-5 

5-6 

6-7 

7-8 

8-9 

9-10 

10-11  |ll-!2 

TOTAL 

AMI 

1 

2  1 

3 

PM  J    1 

3 

1 

1 

1 

M 

8 

29 


Table  2-4.   Stop  Delay  per  Vehicle,  Number  of  Conflicts,  and  Left  Turn 

Conflicts  for   Existing  Condition  and  Two  Suggested  Counter- 
measures  at  S.R.  37  -  S.R.  450  Intersection 


Stop  Delay  Rear  End  and 

Per  Vehicle  Right  Angle      Left-Turn 

Countermeasure           (seconds)  Conflicts       Conflicts 

Existing  Condition         22.22  21             64 

Increase  Left-Turn 

Phase  Duration           17.39  19             72 

Speed  Enforcement  on 

Major  Road               17.17  23             67 
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SITE  NO.  3 
U.S.  24  Bypass  and  S.R.  5  Intersection 
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Description  of  U.S.  24  Bypass  and  S.R.  5  Intersection 
The  intersection  of  U.S.  24  Bypass  and  S.R.  5  is  located  in  Huntington 
County  in  the  Fort  Wayne  Indiana  State  Highway  Commission  district  just  out- 
side of  the  city  of  Huntington,  in  a  rural-suburban  area.  U.S.  24  Bypass 
is  a  four-lane  divided  highway  with  right  and  left  turn  bays  at  the  inter- 
section. 'S.R.  5  is  a  two-lane  highway  with  right  turn  lanes  controlled  by 
"yield"  signs  at  the  intersection.  The  intersection  is  controlled  by  an 
actuated  traffic  signal. 

Traffic  volumes  are  relatively  light  on  both  highways,  approximately 
2000  to  4000  vehicles  per  day  in  each  direction,  but  with  heavy  right  turn 
movements  onto  eastbound  U.S.  24  Bypass  from  northbound  S.R.  5,  and  heavy 
left  turn  movements  from  westbound  U.S.  24  Bypass  to  southbound  S.R.  5. 

The  number  of  accidents  at  this  intersection  has  not  been  great, 
totaling  18  for  the  three-year  period  under  study,  but  these  18  accidents 
include  one  fatality  and  16  personal  injuries,  indicating  that  the  severity 
of  the  accidents  is  of  concern. 

Predominant  Accident  Type  -  Rearend 
Primary  Cause  -  Unexpected  signal.  The  team  members  agreed  that 
visibility  at  this  intersection  was  good,  but  that  because  of  its  isolated 
location  relative  to  other  signals  on  U.S.  24  motorists  were  not  expecting 
the  signalized  intersection  and  were  travelling  too  fast  to  stop,  either 
for  the  signal  itself  or  because  other  vehicles  were  already  stopped. 

Consensus  Countermeasure  -  Provide  a  high-type  of  advance  warning  signs 
on  all  approaches. 

Other  Possible  Causes  -  Traffic  signals  obscured  by  overhead  route 
signs,  left-turn  vehicles  on  U.S.  24  Bypass  not  in  storage  lanes,  right- 
turn  vehicles  on  S.R.  5  not  in  storage  lanes,  distracting  environment  due 
to  excessive  signage. 
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Other  Possible  Countermeasures  -  Relocate  overhead  route  signs, 
lengthen  U.S.  24  Bypass  left-turn  storage  lane,  lengthen  and  widen  S.R.  5 
right-turn  storage  lane,  add  black  blanks  to  signal  heads,  add  strobe 
light  to  signal. 

Other  Accident  Types  -  Right  Angle  and  Turning  Movement 

Possible  Causes  -  Excessive  speed,  unclear  lane  markings,  short  amber 
phase  on  signal. 

Possible  Countermeasures  -  Enforcement  of  speed  limits,  proper  lane 
markings,  longer  amber  phase. 

The  statistical  correlation  work  done  by  Van  Maren  (3)  shows  a 
significant  reduction  in  the  accident  rate  at  signalized  intersections  due 
to  overhead  bars  on  the  major  road  and  route  markers  as  advance  warning  on 
the  minor  road.  Both  of  these  exist  at  this  intersection.  A  stop  or 
signal  ahead  sign  on  the  minor  road  was  shown  to  have  only  a  minor  effect 
on  reduction  of  the  accident  rate,  and  the  presence  of  a  stop  or  signal 
ahead  and  route  marker  or  a  route  marker  only  as  advance  warning  on  the 
major  road  was  correlated  with  a  higher  accident  rate. 

The  computer  simulation  model  was  used  to  evaluate  the  existing 
condition  with  the  following  possible  changes:   1)  advance  warning  system 
through  the  provision  of  rumble  strips  on  the  major  road  (U.S.  24),  2)  an 
increase  of  maximum  extension,  and  3)  an  increase  in  amber  phase  duration. 
The  results  of  the  simulation  model  runs  showed  no  reduction  in  the  number 
of  conflicts  through  any  of  the  measures  considered.  However,  the  provision 
of  rumble  strips  significantly  reduced  the  stop  delay  per  vehicle  (see 
Table  3-4). 
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Conclusion 

The  total  number  of  accidents  at  this  intersection  during  the  study 
period  has  not  been  high,  but  the  severity  of  the  accidents  shows  that 
excessive  speed  for  conditions  is  the  primary  concern  at  this  location. 

The  traffic  volumes  and  accident  history  at  this  intersection  do  not 
justify  expensive  countermeasures  such  as  reconstruction  of  the  turn  lanes. 
However,  relatively  inexpensive  countermeasures  designed  to  reduce 
accident  severity  should  be  implemented.  Our  recommendations  are  to 
install  advance  warning  signs  on  all  approaches  to  this  intersection,  in- 
stall a  strobe  light  in  the  red  signal  heads  on  U.S.  24  Bypass,  and  to 
conduct  a  signal-timing  study  to  determine  if  an  increase  in  the  amber 
phase  and/or  an  all-red  phase  is  justified  at  this  location. 
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Table   3-1. 


ACCIDENT 


SUMMARY 


LOCATION2       US   24   Bypass   at   SR   5  (Jefferson  St.) 

Huntington  County 


PERIOD5         1-1-74   to   12-31-74 


DISTRICT^        Fort  Wayne 


TOTAL 
ACCIDENTS 


DAY 

DARK 

6 

1 

PERSONAL 
INJURY 

PROPERTY 
DAMAGE 

FATAL 

INJURED 

KILLED 

2 

4 

1 

5 

1 

REAR  END 

RIGHT  ANGLE 

OUT     OF 
CONTROL 

TURNING 
MOVEMENT 

2 

4 

1 

L=          R  = 

SIDESWIPE 

HEAD-ON 

PEDESTRIAN 

OTHER 

ROAD    CONDITION 

DRY 

WET 

SNOW/ ICE 

OTHER 

5 

2 

SUN. 

MON. 

TUES. 

WED. 

THUR. 

FRI.     ]     SAT. 

1 

1 

1 

1 

3 

TIME      FACTOR 

rraa-i 

1-2 

2-3 

3-4 

4-5 

5-6 

6-7 

7-8 

8-9 

9-iO 

10-11 

11-12 

TOTAL 

AM 

1 

1 

PM  j 

1 

1 

2 

2 

6 
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Table   3-2. 


ACCIDENT 


SUMMARY 


LOCATION' 

Us    24 

Bypass 

at   SR 

5    (Jefferson 
Huntington 

St.) 
County 

PERIOD' 

1 

-1-75 

to   12-31 

-75 

|  DISTRICT' 

Fort 

Wayne 

TOTAL 


DAY 

DARK 

5 

1 

PERSONAL 
INJURY 


i 


PROPERTY 
DAMAGE 


FATAL 


INJURED 


KILLED 


10 


REAR  END 

RIGHT  ANGLE 

OUT     OF 
CONTROL 

TURNING 
MOVEMENT 

3 

1 

L=    2     R  = 

SIDESWIPE 

HEAD-ON 

PEDESTRIAN 

OTHER 

ROAD    CONDITION 

DRY 

WET 

SNOW /ICE 

OTHER 

6 

—                            i 

■■ 

SUN. 

MON. 

TUES. 

WED. 

THUR. 

FRI. 

SAT.     1 

1 

4 

1 

TIME      FACTOR 

rT^  12-1 

1-2 

2-3  }  3-4 

4-5 

5-6 

6-7 

7-8  |  8-3 

9-10 

10-11 

11-12 

TOTAL 

AM 

1 

1 

PM 

1 

1 

1 

1 

1 

5 
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Table   3-3. 


ACCIDEN 


SUMMARY 


LOCATION « 

us  ; 

IA   Bypass 

at 

SR 

5    (Jefferson   St 
Huntington   Coun 

ty 

PERiOD= 

l 

■1-76 

to   12- 

■31- 

-76 

DISTRICT* 

Fort 

Wayne 

TOTAL 
ACCIDENTS 


DAY 

DARK 

5 

PERSONAL 
INJURY 

PROPERTY 
DAMAGE 

FATAL 

INJURED 

KILLED 

1 

4 

1 

REAR  END 

RIGHT  ANGLE 

OUT     OF 
CONTROL 

TURNING 
MOVEMENT 

4 

L=     1    R  = 

SIDESWIPE 

HEAD-ON 

PEDESTRIAN 

OTHER 

ROAD    CONDITION 

DRY 

WET 

SNOW /ICE 

OTHER 

4 

1 

SUN. 

MON. 

TUES. 

WED. 

THUR. 

FRI.           SAT. 

1 

1 

1 

2 

TIME      FACTOR      *    1    NOT    GIVEN 

12-1 

1-2 

2-3 

3-4 

4-5 

5-6 

6-7 

7-8 

8-9 

9-10 

10- 1  i 

11-12 

TOTAL 

AM 

1 

1 

PM 

1 

1 

1 

3 
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Table  3-4.   Stop  Delay  Per  Vehicle,  Number  of  Conflicts,  and  Left  Turn 

Conflicts  for  Existing  Condition  and  Three  Suggested  Counter- 
measures  at  U.S.  24  at  S.R.  5  Intersection 


Countermeasure 

Stop  Delay 

Per  Vehicle 

(seconds) 

Rear  End  and 

Right  Angle 

Conflicts 

Left-Turn 
Conflicts 

Existing  Condition 

65.99 

20 

0 

Rumble  Strips  on  Major 

49.97 

57 

0 

Increase  Maximum 
Extension 

67.96 

38 

1 

Increase  Amber 

64.59 

31 

3 

43 


SITE  NO.    4 
U.S.    31  and  S.R.    18  Intersection 
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Description  of  U.S.  31  and  S.R.  18  Intersection 
The  intersection  of  U.S.  31  and  S.R.  18  is  located  in  Miami  County  in 
the  Fort  Wayne  district  of  the  Indiana  State  Highway  Commission.   U.S.  31 
is  a  four-lane  divided  highway  with  left  and  right  turn  lanes  at  the  inter- 
section.  S.R.  18  is  a  two- lane  highway.   The  intersection  is  controlled  by 
flashers  stopping  the  S.R.  18  traffic,  and  by  a  median  stop  sign  for  S.R.  18. 

The  traffic  volume  on  U.S.  31  is  approximately  8000  vehicles  per  day 
in  each  direction,  and  that  on  S.R.  18  is  approximately  2000  vehicles  per 
day  in  each  direction.  Turning  movements  are  relatively  heavy,  especially 
right  turns  from  northbound  U.S.  31  to  eastbound  S.R.  18,  and  left  turns 
from  westbound  S.R.  18  to  southbound  U.S.  31. 

The  accident  history  for  this  intersection  shows  27  accidents  including 
18  personal  injuries  for  the  three  study  years. 

Evaluation  of  the  Intersection 
The  intersection  was  evaluated  by  analyzing  the  written  comments  of 
the  team  members  who  studied  the  intersection  in  the  field,  and  developing 
a  concensus  from  the  comments. 

Predominant  Accident  Type  -  Right  Angle 
Primary  Cause  -  S.R.  18  traffic  failing  to  yield  right-of-way  to 
U.S.  31  traffic.   The  team  members  felt  that  many  of  the  drivers  on  S.R.  18 
were  attempting  to  cross  U.S.  31  or  make  left  turns  onto  U.S.  31  in  one 
movement  without  stopping  in  the  median.   Because  of  the  speeds  and  volume 
of  traffic  on  U.S.  31  this  is  a  dangerous  maneuver. 

Concensus  Countermeasure  -  Widen  the  median  to  provide  adequate  room 
for  vehicles  waiting  to  cross  or  turn  onto  U.S.  31. 
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Other  Possible  Causes  -  Lack  of  visibility  of  flashers  due  to  possible 
sun  glare,  speed  of  vehicles  on  U.S.  31,  turning  traffic  interfering  with 
crossing  traffic. 

Other  Possible  Counter-measures  -  Add  black  shields  to  the  flasher  heads, 
enforcement  of  speed  limits,  reconstruction  of  the  intersection. 

Other  Accident  Types 

The  other  accident  types  were  insignificant  at  this  intersection. 

Van  Maren's  research  (3)  shows  a  strong  correlation  between  an  increase 
in  median  width  and  a  decrease  in  accident  rates  for  signalized  intersections, 
but  a  very  weak  correlation  between  median  width  and  accident  rates  for 
non-signalized  intersections  such  as  this. 

The  simulation  model  experiments  indicated  that  as  median  width  in- 
creased, the  number  of  conflicts  decreased.  In  addition,  model  runs  were 
made  for  this  intersection  with  the  following  countermeasures:   1)  advance 
warning  through  the  provision  of  rumble  strips  on  S.R.  18,  and  2)  advance 
warning  sign  provided  with  strobe  light.   The  results  indicated  no  reduction 
in  rearend  and  right  angle  conflicts  from  those  experienced  under  existing 
condition;  however,  the  provision  of  advanced  warning  systems  significantly 
reduced  the  number  of  left  turn  conflicts  (see  Table  4-1) . 

Conclusion 
With  the  extremely  high  percentage  of  right-angle  collisions  at  this 
intersection  it  is  apparent  that  vehicles  on  S.R.  18  are  not  accepting 
safe  gaps  in  the  U.S.  31  traffic.   Three  possible  problems  may  be  easily 
identified:   S.R.  18  vehicles  not  stopping  for  the  median  stop  sign, 
attempting  to  complete  their  crossover  or  turn  in  one  continuous  movement; 
vehicles  stopping  for  the  stop  sign  but  overhanging  the  through  lanes 
because  of  insufficient  median  width,  either  because  of  vehicle  length  such 
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as  a  boat  trailer  or  because  they  are  the  second  or  third  vehicle  in  a 
queue;  and  conflicts  between  S.R.  18  traffic  at  the  median  stop  and  U.S.  31 
vehicles  attempting  to  turn  left. 

The  first  two  of  these  problems  could  be  reduced  by  increasing  the 
median  width,  and  the  third  could  be  solved  by  signalizing  the  intersection. 

The  reconstruction  of  the  entire  intersection  to  increase  the  median 
width  cannot  be  justified  economically  by  the  accident  history  at  this 
intersection.   Signalization  of  the  intersection  would  undoubtedly  change 
the  accident  pattern,  but  not  necessarily  improve  the  situation,  and  would 
certainly  increase  total  vehicular  delay.  Our  recommendation  is  to  increase 
the  size  of  the  median  stop  sign  for  S.R.  18,  and  to  rigorously  enforce 
this  stopping  maneuver. 
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Table   4-1. 


■En«-«n«a 


ACCIDENT 


SUMMARY 


LOCATION' 


US    31    at   SR   1! 


PERIOD1  1-1-74    to   12-31-74 

DISTRICT         Fort   Wayne 


Miami   County 


TOTAL 
ACCIDENTS 


I 


DAY 

DARK 

9 

l\    PERSONAL 
I         INJURY 


PROPERTY 
DAMAGE 


FATAL 


INJURED  KILLED 


REAR  END 


RIGHT  ANGLE 


OUT     OF  TURNING        I 

CONTROL       |      MOVEMENT     | 


L-  R*    1 


SIDESWIPE 


HEAD-ON 


PEDESTRIAN 


OTHER         I ! 


II 


i 

ROAD    CONDITION 

J  j 

DRY 

WET 

SNOW  /ICE 

OT'-' c" 

i          8 

1 

13! 

SUN. 


MON. 


2 


TUES. 


2 


WED. 


THUR.  FR1.     j     SAT.     i| 


l:q  i2-i  i-2 


AM 


PM 


2-3 


3-4 


TIME      FACTOR 


4-5 


5-6 


6-7 


9  J9-I0 


. 


O-ll  11-121   TOTAL    j  | 


1      1 


t  I 


53 


Table   4-2, 


ACCIDENT 


t- 


SUMMARY 


LOCATION-'       us    31   at   SR   18 

Miami   County 

PERIOD'          1-1-75   to   12-31-75 

DISTRICT1         Fort  Wayne 

' 

TOTAL 

ACCIDENTS 


DAY 


DARK 


PERSONAL 
INJURY 

PROPERTY 
DAMAGE 

FATAL 

INJURED 

KILLED 

2 

5 

2 

1 

REAR  END           RIGHT  ANGLE 

OUT     OF 
CONTROL 

TURNING 
MOVEMENT 

1 

3 

L=     1     R. 

SIDESWIPE 

HEAD-ON 

PEDESTRIAN 

OTHER 

2 



ROAD    CONDITION 

! 

DRY 

WET 

SNOW /ICE       ! 

OTHER 

6 

i                                           i 

i —                             i 

\  |     SUN. 

MON.         TUES. 

WED. 

THUR.    |      FRI.     1      SAT.     1 

1      ' 

1 

1 

3       |                    j 

TIME      FACTOR                                                      \ 

3  2- 

1-2 

2-3  [3-4 

4-5|5-6 

6-7 

7-8 

8-9)9-10 

■ '  ■ 

10-11  |l!-l2j    TOTAL 

AM 

i 

.....   f 

PM 

1     * 

1 

1 

1 

1 

2 

7    ! 

akusur-rJ 
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Table  4-3. 


ACCIDENT 


SUMMARY 


LOCATION' 


US    31    at   SR18 


PERIOD' 


1-1-76   to   n-31-76" 


DISTRICT'  Fort   Wayne 


IF 


Ji 


TOTAL 

ACCIDENTS 


11 


PERSONAL 
INuURY 


DAY 

DARK 

9 

'~T~     J 

3PERTY   i 
»MAGE      J 


property 
d; 


FATAL 


INJURED 


1.1 


KILLED 


' 


REAR  END 


RIGHT  ANGLE 


OUT     OF 

CONTROL 


TURNING 

MOVEMENT 


L=     1  R: 


-I 


SIDESWIPE 


HEAD-ON 


PEDESTRIAN 


OTHER 


DRY 


11 


ROAD    CONDITION, 


WET 


SNOW/  ICE 


OTHER 


SUN, 


MOM. 


TUES. 


WED. 


THUR.  FRI.     |      SAT.     |j 


J 


M 12- 


AM 

PM  |  1 


1-2 


2-3 


3-4 


TIME      FACTOR 


4-5 


5-6 


6-7 


7-3 


8-9    9-!C  10- 


iT 


1-12 


TOTA  L 


10 


n 


.J 
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Table   4-4.   Stop  Delay  per  Vehicle,  Number  of  Conflicts,  and  Left  Turn 
Conflicts  for  Existing  Condition  and  Two  Suggested  Counter- 
measures  at  U.S.  31  -  S.R.  18  Intersection 


Stop  Delay 

Rear 

End  and 

Per 

Vehicle 

Rig] 

tit  Angle 

Left-Turn 

Countermeasure 

(seconds) 

Conflicts 

Conflicts 

Existing  Condition 

6.00 

10 

27 

Providing  Rumble  Strips 

4.66 

13 

21 

Providing  Advance 

Warning  Signs  with 

Strobe 

4.81 

12 

18 
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SITE  NO.    5 
S.R.   37  and  S.R.   48  Intersection 
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Description  of  S.R.  37  and  S.R.  48  Intersection 
The  intersection  of  S.R.  37  and  S.R.  48  is  located  in  Monroe  County  in 
the  Seymour  district  of  the  Indiana  State  Highway  Commission.   S.R.  37  is  a 
four- lane  divided  highway  with  left  and  right  turn  lanes  at  the  intersection. 
S.R.  48  is  a  two- lane  highway  approaching  the  intersection  from  each 
direction,  widening  to  a  four-lane  highway  with  additional  left  turn  lanes 
at  the  intersection,  with  a  guard  rail  separating  the  left  turn  lanes  from 
the  opposing  traffic  on  both  approaches.  The  intersection  is  controlled  by 
an  actuated  traffic  signal. 

The  traffic  volume  on  S.R.  37  is  approximately  6000  to  7000  vehicles 
per  day  in  each  direction,  with  approximately  the  same  volumes  in  each 
direction  on  S.R.  48.  Turning  movements  at  the  intersection  are  quite  high. 

The  intersection  has  had  a  serious  accident  experience  with  83  accidents 
occurring  over  the  three  year  study  period,  with  5  fatalities  and  62 
personal  injuries. 

Evaluation  of  the  Intersection 
The  evaluation  of  the  intersection  was  made  by  analyzing  the  written 
comments  of  the  investigative  team  members,  and  developing  a  concensus 
from  the  comments. 

Predominant  Accident  Type  -  Left  Turning  Movement 

Primary  Cause  -  Opposing  turn  lanes  on  S.R.  37  blocking  visibility  of 
oncoming  through  traffic. 

Concensus  Countermeasure  -  Separate  left  turn  phase  for  S.R.  37 
traffic. 

Other  Possible  Causes  -  Speed  of  vehicles  on  S.R.  37. 

Other  Possible  Count ermeasures  -  Enforcement  of  S.R.  37  speed  limit. 
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Other  Accident  Types  -  Right  Angle  and  Rearend 

Possible  Causes  -  Speed  on  S.R.  37,  unexpected  stops,  visibility  of 
signals. 

Possible  Countermeasures  -  Enforcement  of  speed  limits,  longer  amber 
and/or  all-red  phase  on  signal,  larger  signal  lenses. 

Van  Maren's  research  (3)  did  not  include  any  work  on  signalized  inter- 
sections with  separate  left-turn  signal  phases. 

Radwan  (2)  showed  that  a  separate  left-turn  phase  significnatly  reduced 
left- turning  movement  conflicts,  but  increased  total  delay  to  the  extent 
that  a  separate  left-turn  phase  is  not  economically  justified  at  this 
intersection.   Specific  model  runs  were  also  made  with  1)  an  increase  in 
left  turn  phase  duration  to  24  seconds  and,  2)  installation  of  strobe  lights 
on  the  major  road  on  advance  warning  signs.  However,  no  reduction  in 
the  number  of  right  angle  and  rearend  conflicts  was  observed,  but  the 
number  of  left  turn  conflicts  was  reduced  under  both  of  these  measures, 
the  reduction  being  more  significant  when  advance  warning  system  with  strobe 
lights  was  used  (see  Table  5-4) . 

Conclusion 

There  were  more  left-turning  movement  accidents  at  this  location  than 
any  other  type,  but  the  right  angle  and  rearend  accidents  were  also  very 
numerous,  and  the  severity  of  all  of  the  types,  as  evidenced  by  the  number 
of  injuries  and  fatalities,  is  of  serious  concern.   The  concensus  counter- 
measure  of  providing  a  separate  left-turn  phase  for  S.R.  37  traffic 
obviously  addresses  only  one  of  these  problems.  The  intersection  is 
clearly  not  functioning  properly. 

The  traffic  volumes  are  not  particularly  heavy,  but  the  turning  move- 
ments in  all  directions  are  a  significant  percentage  of  these  volumes. 
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Rearend  accidents  of  S.R.  48  were  numerous  in  the  first  two  years  of  the 
study  period,  but  were  significantly  reduced  the  final  year,  possibly  in- 
dicating that  local  drivers  were  becoming  familiar  with  the  operation  of 
the  intersection. 

The  fact  that  all  three  major  accident  types  -  turning  movement,  rearend, 
and  right  angle  -  exist  in  large  numbers,  combined  with  the  severity  of 
the  accidents,  indicates  two  things:   first,  that  vehicles  in  one  direction 
are  not  clearing  the  intersection  before  high-speed  vehicles  in  the  other 
direction  enter  the  intersection;  and  second,  that  some  vehicles  are 
travelling  at  too  high  a  rate  of  speed  to  stop  for  vehicles  ahead  which 
stop  unexpectedly  for  a  signal  change.  Our  recommendations  are  to  provide 
an  all-red  clearance  phase  in  the  signal,  to  reduce  the  right-angle 
accidents;  to  put  a  strobe  light  in  the  red  signals  on  all  four  legs  of 
the  intersection;  and  to  conduct  a  signal  timing  study  to  see  if  a  separate 
left-turn  phase  is  warranted. 
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Table  5-1. 


ACCIDENT 


SUMMARY 


LOCATION5        SR   37   Bypass   at   SR  48    (Whiehall   Pk. 
3rd.    St.) 

Monroe   County 

§ 

PERIOD5          1-1-74    to    12-31-74 

DISTRICT5         Seymour 

TOTAL 

ACCIDENTS 


27 


DAY 

DARK 

19 

8 

PERSONAL 
INJURY 

PROPERTY 
DAMAGE 

FATAL 

INJURED 

KILLED 

7 

19 

1 

9 

1 

REAR  END 

RIGHT  ANGLE 

OUT     OF 
CONTROL 

TURNING 
MOVEMENT 

9 

4 

3 

L=     8    R  = 

SIDESWIPE 

HEAD-ON 

PEDESTRIAN 

OTHER 

1 

1 

1 

ROAD    CONDITION 

DRY 

WET 

SNOW /ICE 

OTHER 

19 

7 

1 

_______________ 

SUN. 

MON. 

TUES. 

WED. 

THUR.          FRI.          SAT. 

.,, i 

2 

8 

4 

2 

9 

2 

TIME      FACTOR        "i    mot   rtvpn 

E3_d 

1-2 

2-3 

3-4 

4-5 

5-6 

6-7 

7-8 

8-9)9-10 

10-11 

II-I2I    TOTAL 

AM 

2 

1 

1 

1 

1 

2 

8 

PM 

4 

1 

3 

1 

1 

1 

1 

1 

3 

1 

1 

18 

66 


Table   5-2. 


ACCIDENT 


SUMMARY 


LOCATION5        SR  37  Bypass   at  SR  48    (Whitefall   Pk. 
3rd.    St.) 

Monroe   County 

5 

PERIOD'         i"1"75   t0  12-31-75 

DISTRICT5        Seymour 

TOTAL 
ACCIDENTS 


32 


DAY 

DARK 

24 

8 

PERSONAL 
INJURY 

PROPERTY 
DAMAGE 

FATAL 

INJURED 

KILLED 

1 

11 

19 

2 

32 

3 

REAR  END 

RIGHT  ANGLE 

OUT     OF 
CONTROL 

TURNING 
MOVEMENT 

9 

8 

3 

L=     9    R. 

SIDESWIPE 

HEAD-ON 

PEDESTRIAN 

OTHER 

3 

ROAD    CONDITION 

DRY 

WET 

SNOW /ICE 

OTHER 

23 

8 

1 

SUN. 


MON. 


TUES. 


WED. 


THUR. 


FRI 


SAT. 


TIME      FACTOR 

T    '.112-1 

1-2 

2-3 

3-4 

4-5 

5-6 

6-7 

7-8 

8-9 

9-10 

10-11 

11-12 

TOTAL 

AM 

1 

4 

1 

2 

4 

12 

PM 

2 

1 

2 

1 

2 

3 

2 

4 

1 

2 

20 

67 


Table   5-3, 


ACCiDENT 


SUMMARY 


LOCATION' 

SR  37 
3rd  St 

Byp 

ass 

at 

SR 

48    (Whitehall    Pike 
Monroe   County 

$ 

PERIOD'     l 

-1-76   to 

12- 

31- 

76 

DISTRICT' 

Seymour 

TOTAL 
ACCIDENTS 


24 


DAY 

DARK 

17 

7 

I    PERSONAL 
INJURY 

PROPERTY 
DAMAGE 

FATAL 

INJURED 

KILLED 

9 

14 

1 

21 

1 

REAR  END 

RIGHT  ANGLE 

OUT     OF 
CONTROL 

TURNING 
MOVEMENT 

5 

6 

1 

L=  9      R  = 

SIDESWIPE 

HEAD-ON 

PEDESTRIAN 

OTHER 

3 

ROAD    CONDITION 

DRY 

WET 

SNOW/ ICE 

OTHER 

20 

2 

2 

SUN. 
1 

MON. 

TUES. 

WED. 

THUR. 

FRI. 

SAT. 

3 

3 

3 

6 

6 

3 

TIME      FACTOR 

r'^u; 

12-1 

1-2 

2-3 

3-4 

4-5 

5-6 

6-7 

7-8 

8-9 

9-IOllO-M 

11-12 

TOTAL 

AM 

1 

2 

1 

1 

1 

2 

2 

10 

PM 

2 

2 

3 

1 

2 

1 

1         1 

1 

]4 
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Table  5-4.   Stop  Delay  per  Vehicle,  Number  of  Conflicts,  and  Left  Turn 
Conflicts  for  Existing  Condition  and  Two  Suggested  Counter- 
measures  at  S.R.  37  at  S.R.  48  Intersection 


Countermeasure 


Stop  Delay 

Per  Vehicle 

(seconds) 


Rear  End  and 
Right  Angle 
Conflicts 


Left-Turn 
Conflicts 


Existing  Condition 


12.63 


94 


Increase  Left  Turn 
Phase  Duration 


18.91 


10 


82 


Install  Strobe  on 
Major 


13.29 


10 


63 
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SITE  NO.  6 
South  Junction  of  S.R.  39  and  S.R.  67 
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Description  of  the  South  Junction  of  S.R.  39  and  S.R.  67 
The  south  junction  of  S.R.  39  and  S.R.  67  is  located  in  Morgan  County 
in  the  Seymour  district  of  the  Indiana  State  Highway  Commission.  S.R.  67 
is  a  four-lane  divided  highway  with  left  turn  lanes  at  the  intersection, 
and  a  channelized  right  turn  lane  to  S.R.  39.  S.R.  39  is  a  two-lane 
facility  east  of  the  intersection  with  a  channelized  right  turn  lane  north- 
bound.  The  fourth,  or  west,  leg  of  the  intersection  is  a  two-lane  county 
road.  The  intersection  is  controlled  by  an  actuated  signal. 

The  traffic  volumes  on  S.R.  67  are  approximately  4000  to  6000  vehicles 
per  day  in  each  direction.   S.R.  39  has  a  volume  of  approximately  8000 
vehicles  per  day  in  each  direction,  with  the  county  road  carrying 
approximately  1000  vehicles  per  day  each  way. 

There  has  been  a  total  of  27  accidents  over  the  three  year  study 
period,  with  ten  personal  injuries. 

Evaluation  of  the  Intersection 
The  evaluation  of  this  intersection  was  made  by  an  analysis  of  the 
written  comments  of  the  team  members,  with  a  concensus  drawn  from  these 
comments. 

Predominant  Accident  Type  -  Rearend 

Primary  Cause  -  Speed  of  vehicles  on  southbound  S.R.  67.  The  team 
members  felt  that  the  drivers  on  S.R.  67,  especially  those  southbound, 
were  not  prepared  for  the  intersection. 

Concensus  Countermeasure  -  Additional  advance  warning  of  signal. 

Other  Possible  Causes  -  None. 

Other  Possible  Counter-measures  -  Enforcement  of  speed  limit,  speed 
bumps,  increased  time  in  amber  phase  of  signal,  increased  size  of  traffic 
signal  lenses,  increased  visibility  of  traffic  signals  by  changing  location 
of  overhead  signs. 
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Other  Accident  Types 

The  other  accident  types  were  insignificant  at  this  intersection. 

Van  Maren's  research  (3)  did  not  consider  the  size  or  number  of 
advance  warning  signs  at  intersections. 

The  simulation  model  was  run  for  this  intersection  with  the  existing 
condition  and  with  an  installation  of  advance  warning  system  through  strobe 
lights.  With  the  provision  of  strobe  lights  stop  delay  per  vehicle  as 
well  as  number  of  conflicts  in  all  categories  were  significantly  reduced 
with  respect  to  the  present  condition  (see  Table  6-4) . 

Conclusion 
The  accident  history  at  this  location  has  not  been  too  bad,  comparatively, 
either  in  terms  of  total  number  or  severity  of  accidents.   Expensive  counter- 
measures  cannot  be  justified,  but  speed  reduction  and  increased  awareness 
of  the  intersection  on  the  part  of  S.R.  67  drivers,  particularly  southbound, 
would  be  beneficial.   Our  recommendation  is  to  add  a  strobe  light  to  the 
advance  warning  signs  on  S.R.  67. 
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Table   6-1. 


ACCIDENT 


SUMMARY 


LOCATION :        SR  39   at   SR  6  7    (S. 

Jet.) 
Morgan  County 

PERIOD5          1-1-74   to   12-31-74 

DISTRICT'         Seymour 

TOTAL 
ACCIDENTS 


DAY 

DARK 

3 

3 

PERSONAL 
INJURY 

PROPERTY 
DAMAGE 

FATAL 

INJURED 

KILLED 

3 

3 

5 

REAR  END 

RIGHT  ANGLE 

OUT     OF 
CONTROL 

TURNING 
MOVEMENT 

5 

1 

L=          R  = 

SIDESWIPE 


HEAD-ON 


PEDESTRIAN 


OTHER 


J 


ROAD    CONDITION 

DRY 

WET 

SNOW/ICE 

OTHER 

4 

2 

SUN. 

MON. 

TUES. 

WED. 

THUR. 

FRI. 

SAT. 

J 

2 

1 

2 

1 

TiME      FACTOR 

1 

AM 

12-1 

1-2 

2-3 

3-4  J  4-5 

5-6 

6-7 

7-8  je-9 

9-iO 

10-11 

!I-I2|    TOTAL 

i 

1 

PM 

1 

1 

1 

1 

1 

5 
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Table  6-2. 


ACCIDENT 


SUMMARY 


LOCATION'          SR   39    at   SR  67    (S. 

Jet.) 

Morgan   County 

PERIOD'          1-1-75    to    12-31-75 

DISTRICT'         Seymour 

TOTAL 
AXIDENTS 


10 


DAY 

DARK 

9 

1 

PERSONAL 
INJURY 


PROPERTY 

DAMAGE 


FATAL 


INJURED 


KILLED 


REAR  END 

RIGHT  ANGLE 

OUT     OF 
CONTROL 

TURNING 
MOVEMENT 

4 

4 

L=  1      R  = 

SIDESWIPE 

HEAD-ON 

PEDESTRIAN 

OTHER 

1 

ROAD    CONDITION 

DRY 

WET            1       SNOW /ICE       I 

OTHER 

6 

4 

SUN. 

WON. 

TUES, 

WED. 

THUR. 

FRI. 

SAT.     1 

2 

1 

3                    3 

1 

TIME      FACTOR 

AM 

12-i 

1-2 

2-3 

3-4 

4-5 

5-6 

6-7 

7-8 

e-9 

9-10 

I0-Il|ll-I2|    TOTAL 

1 

2 

3 

PM 

1 

2 

3 

1 

..    __ 

7 
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Table  6-3. 


ACCIDENT 


SUMMARY 


LOCATION «        SR  39   at   SR  67    (S. 

Jet.) 
Morgan  County 

PERIOD1          1-1-74   to   12-31-74 

DISTRICT1         Seymour 

TOTAL 
ACCIDENTS 


DAY 

DARK 

3 

3 

PERSONAL 
INJURY 

PROPERTY 
DAMAGE 

FATAL 

INJURED 

KILLED 

3 

3 

5 

REAR  END 

RIGHT  ANGLE 

OUT     OF 
CONTROL 

TURNING 
MOVEMENT 

5 

1 

L=          R  = 

SIDESWIPE 

HEAD-ON 

PEDESTRIAN 

OTHER 

... ,.. 

ROAD    CONDITION 

DRY 

WET 

SNOW/ICE 

OTHER 

4 

2 

SUN. 

MON. 

TUES. 

WED. 

THUR. 

FRI. 

SAT.     I 

2 

1 

2 

1 

TiME      FACTOR 

12-1 

1-2 

2-3 

3-4 

4-5 

5-6 

6-7 

7-8 

8-9 

9-10 

10-11 

11-12 

TOTAL    | 

AM 

1 

1 

PM 

1 

1 

1 

1 

1 

5 

80 


Table  6-4.   Stop  Delay  per  Vehicle,  Number  of  Conflicts  and  Left-Turn 

Conflicts  for   Existing  Condition  and  One  Suggested  Counter- 
measure  at  S.R.  67  at  S.R.  39  Intersection 


Countermeasure 

Stop  Delay 

Per  Vehicle 

(seconds) 

Rear  End  and 

Right  Angle 

Conflicts 

Left-Turn 
Conflicts 

Existing  Condition 
Install  Strobe 

195.47 
136.12 

2 
0 

65 

56 
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SITE  NO.    7 
S.R.   37  and  S.R.   252  Intersection 
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Description  of  S.R.  37  and  S.R.  252  Intersection 
The  intersection  of  S.R.  37  and  S.R.  252  is  in  Morgan  County  in  the 
Seymour  district  of  the  Indiana  State  Highway  Commission.   S.R.  37  is  a 
six- lane  divided  highway  with  left  and  right  turn  lanes  on  the  north  leg, 
and  a  left  turn  lane  on  the  south  leg.   S.R.  252  is  a  two-lane  highway. 
The  intersection  is  controlled  by  an  actuated  traffic  signal. 

The  traffic  volume  on  S.R.  37  is  approximately  6000  to  8000  vehicles 
per  day  in  each  direction,  and  on  S.R.  252  is  approximately  2400  vehicles 
per  day  in  each  direction.  The  turning  movements  at  the  intersection  are 
not  excessive. 

The  accident  history  for  this  intersection  shows  64  accidents  for  the 
three  year  study  period,  including  one  fatality  and  51  personal  injuries. 

Evaluation  of  the  Intersection 
The  evaluation  of  this  intersection  was  obtained  by  an  analysis  of  the 
written  comments  of  the  various  team  members,  with  a  concensus  drawn  from 
these  comments. 

Predominant  Accident  Type  -  Right  Angle 

Primary  Cause  -  Inability  or  unwillingness  of  drivers  to  stop  for 
traffic  signal  on  relatively  steep  downgrade  southbound  on  S.R.  37. 

Concensus  Countermeasure  -  Reduce  grade  on  S.R.  37. 

Other  Possible  Causes  -  None. 

Other  Possible  Counter-measures  -  Enforcement  of  speed  limit,  rumble 
strips  on  S.R.  37,  longer  amber  signal  phase,  all-red  clearance  phase  in 
signal,  larger  lenses  in  signal,  adding  flashers  to  advance  warning  signs. 
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Other  Accident  Types  -  Left-Turning  Movement  and  Rearend 

Possible  Causes  -  Shadow  effect  on  left-turns,  excessive  speed  of 
vehicles  on  S.R.  37. 

Possible  Countermeasures  -  Separate  left- turn  phase  in  the  signal, 
enforcement  of  the  speed  limit,  longer  amber  signal  phase,  larger  traffic 
signal  lenses,  adding  strobe  light  to  all  phases  of  the  signal. 

Van  Maren's  research  (3)  showed  no  significant  correlation  between 
highway  grades  and  accident  rates,  and  Radwan's  simulation  experiments  (2) 
showed  a  significant  increase  in  conflicts  caused  by  major  highways  on 
downgrades. 

The  simulation  model  was  run  for  this  intersection  with  the  existing 
condition  and  assuming  the  installation  of  a  separate  left  turn  phase. 
Although  the  provision  of  a  separate  left  turn  phase  reduced  the  stop  delay 
per  vehicle,  the  number  of  left  turn  conflicts  was  reduced  only  to  a  small 
extent  and  there  was  no  change  in  other  conflicts  (see  Table  7-4) . 

Conclusion 
This  intersection  has  had  a  poor  accident  history,  both  in  terms  of 
numbers  of  accidents  and  in  the  severity  of  the  accidents.  Most  of  the 
accidents  of  all  three  types,  right-angle,  left-turning  movement  and 
rearend,  have  involved  southbound  S.R.  37  vehicles.   Because  of  the 
tremendous  expense  involved  in  completely  rebuilding  S.R.  37  to  reduce  the 
grade,  this  countermeasure  cannot  be  justified  at  this  time.  Our 
recommendation  for  this  intersection  is  to  provide  flashers  on  advance 
warning  signs  on  S.R.  37,  located  well  in  advance  of  the  intersection, 
particularly  southbound,  and  to  provide  an  all-red  clearance  phase  in  the 
signal . 
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Table   7-1. 


ACCIDENT 


SUMMARY 


LOCATION'        SR   37   at   SR   252 

Morgan   County 

PERIOD1          1-1-74    to    12-31-74 

DISTRICT'         Seymour 

TOTAL 
ACCIDENTS 


18 


DAY 

DARK 

14 

4 

PERSONAL 
INJURY 


PROPERTY 
DAMAGE 


FATAL 


INJURED 


KILLED 


10 


20 


REAR  END 

RIGHT  ANGLE 

OUT     OF 
CONTROL 

TURNING 
MOVEMENT 

3 

9 

L=     5    r  = 

SIDESWIPE 

HEAD-ON 

PEDESTRIAN 

OTHER 

1 

ROAD    CONDITION 

DRY 

WET 

SNOW /ICE 

OTHER 

17 

1 

. 

SUN. 

MON. 

TUES. 

WED.         THUR. 

FRI. 

SAT. 

1 

1 

3 

2                 2 

5 

4 

TIME      FACTOR 

1. 1  mi 

AM 

12-1 

1-2 

2-3 

3-4 

4-5 

5-6 

6-7 

7-8 

8-9 

9-!OjlO-ll 

11-12 

r TOTAL 

2 

1 

1 

1 

5 

PM 

1 

4 

2 

1 

1 

2 

1 

1 

13 
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Table   7-2. 


r 


ACCIDENT 


SUMMARY 


LOCAIION'"  SR   37   at   SR   252 


Morgan   County 


PERIOD' 


1-1-75    to   12-31-75 


!  DISTRICT         Seymour 


TOTAL 
ACCIDENTS 


24 


DAY 

DARK 

17 

7 

!    PERSONAL 
INJURY 

PROPERTY 
DAMAGE 

FATAL 

INJURED 

KILLED 

1           10 

13 

1 

19 

_ j 

1       i 

REAR  END 

RIGHT  ANGLE 

OUT     OF 
CONTROL 

TURNING 

MOVEMENT 

4 

5 

3 

L=     6    R  = 

SIDESWIPE 

HEAD-ON 

PEDESTRIAN 

1 
OTHER 

1 

5 


ROAD    CONDITION 

DRY 

WET                  SNOW/ ICE 

OTHER 

18 

6 

4 

1 

SUN. 

MON. 

TUES. 

WED. 

THUR. 

FRI. 

SAT. 

i 

2 

2 

2 

3 

1 

7 

7 

TIME      FACTOR 

"312-1 

1-2 

2-3 

3-4 

4-5 

5-6 

6-7 

7-8 

8-9 

9-10 

10-11 

II-I2J 

TOTAL 

am| 

1 

1 

1 

2 

1  1 

6 

PM  |  3 

3 

3 

2 

1 

1 

2 

3 

1      18 
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Table   7-3. 


ACCIDENT 


SUMMARY 


LOCATION5        SR   37    at   SR  2  52 


Morgan   County 


PERiOD:  1-1-76   to   12-31-76 


i     D!STR1CT:         Seymour 


TOTAL 
ACCIDENTS 


22 


DAY 

DARK 

15 

7 

PERSONAL 
INJURY 

PROPERTY 
DAMAGE 

FATAL 

INJURED 

KILLED 

9 

13 

12 

REAR  END 


RIGHT  ANGLE 


OUT     OF 
CONTROL 


TURNING 
MOVEMENT 


L=     6    Rs  1 


SIDESWIPE 


HEAD-ON 


PEDESTRIAN 


OTHER 


ROAD    CONDITION 

DRY 

WET 

SNOW /ICE 

OTHER 

20 

2 

SUN. 

MON. 

TUES.    J     WED. 

THUR.    |      FRI.           SAT. 

2 

1 

5       |       3 

3 

4         j         4 

TIME      FACTOR 

I  ."^12-1  I  1-2 

2-3  J3-4  U-5 

5-6 

6-7 

7-3  ie-9i9-IO|!0-ll|l!-l2 

TOTAL 

AM 

1 

2 

1    j    2 

6 

PM  |     1     1 

2I 

3 

2 

4 

1 

1 

1 

16 

1 

92 


Table  7-4.   Stop  Delay  per  Vehicle,  Number  of  Conflicts,  and  Left  Turn 
Conflicts  for  Existing  Condition  and  One  Suggested  Counter- 
measure  at  S.R.  37  at  S.R.  252  Intersection 


Countermeasure 


Stop  Delay 

Per  Vehicle 

(seconds) 


Rear  End  and 

Right  Angle 

Conflicts 


Left-Turn 
Conflicts 


Existing  Condition 


7.69 


JO 


Install  Left  Turn 
Phase 


5.89 


2b 
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SITE  NO.    8 
U.S.    31  and   S.R.    14   Intersection 


94 

Description  of  U.S.  31  and  S.R.  14  Intersection 
The  intersection  of  U.S.  31  and  S.R.  14  is  located  in  Fulton  County 
in  the  LaPorte  district  of  the  Indiana  State  Highway  Commission.   U.S.  31 
is  a  four-lane  divided  highway  with  left  and  right  turn  lanes  at  the 
intersection.   S.R.  14  is  a  two-lane  highway  with  a  right  turn  lane  on  the 
west  leg  of  the  intersection.   The  intersection  is  at  a  skew  of  72°  and 
U.S.  31  is  on  a  2°  curve  through  the  intersection  with  the  pavement  super- 
elevated.   The  intersection  is  controlled  by  flashers,  with  stop  signs 
for  S.R.  14  traffic  at  the  northbound  and  southbound  pavement  edges  and 
in  the  median. 

The  traffic  volumes  are  relatively  light  at  this  intersection,  with 
U.S.  31  carrying  approximately  2000  to  2200  vehicles  per  day  in  each 
direction,  and  S.R.  14  carrying  approximately  900  vehicles  per  day  in  each 
direction. 

During  the  three  year  study  period  there  were  27  accidents,  including 
one  fatality  and  24  personal  injuries  at  this  intersection. 

Evaluation  of  the  Intersection 
The  intersection  was  evaluated  by  analysis  of  the  written  comments  of 
the  investigative  team  members,  with  a  concensus  drawn  from  the  comments. 

Predominant  Accident  Type  -  Right  Angle 

Primary  Cause  -  Lack  of  visibility  of  southbound  U.S.  31  traffic. 

Concensus  Countermeasure  -  Reduce  grade,  curve,  and/or  superelevation 
on  north  leg  of  U.S.  31. 

Other  Possible  Causes  -  Excessive  speed  of  traffic  on  U.S.  31. 

Other  Possible  Countermeasures  -  Enforcement  of  speed  limits,  flashers 
on  advance  warning  signs  of  U.S.  31. 
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Other  Accident  Types 

The  other  accident  types  were  insignificant  at  this  intersection. 

Van  Maren's  research  (3)  showed  a  strong  correlation  between  an  increase 
in  horizontal  curvature  and  an  increase  in  the  accident  rate.   Radwan's 
simulation  experiments  (2)  did  not  include  analysis  of  horizontal  curvature. 
However,  the  simulation  model  was  run  assuming  two  changes  and  compared 
with  the  model  results  from  the  existing  condition.   The  first  change  in- 
volved a  reduction  in  speed  on  S.R.  14  from  45  mph  to  35  mph  and  the  second 
run  simulated  a  reduction  of  speed  on  U.S.  31  from  55  mph  to  45  mph.   The 
comparison  of  results  showed  a  drastic  drop  in  rearend  and  right  angle 
conflicts,  but  no  reduction  in  left  turn  conflicts  (see  Table  8-4). 

Conclusion 

The  severity  of  the  accidents,  not  the  total  number  of  accidents,  has 
been  a  problem  at  this  intersection,  indicating  that  speed  has  been  a 
factor.   The  total  rebuilding  of  the  intersection  to  reduce  the  horizontal 
curvature  in  accordance  with  the  concensus  countermeasure  would  be 
excessively  expensive,  and  cannot  be  justified  by  the  accident  history  at 
this  location. 

Virtually  all  of  the  accidents  involved  southbound  U.S.  31  traffic, 
indicating  that  S.R.  14  traffic  crossing  the  southbound  lanes  or  turning 
south  onto  U.S.  31  are  not  accepting  safe  gaps  in  the  U.S.  31  traffic. 
Our  recommendation  is  to  slow  down  U.S.  31  traffic  by  adding  flashers  with 
a  strobe  light  to  the  advance  warning  sign  on  U.S.  31  southbound. 


96 


97 


-*- 


CM 
CM 

CO 

CO 

o 

CO 
JO 

3 

CM 
CM 

CO 

tr 


IO  v 

—  CM 


CM 
CM 


IO 
IO 


O 
CM 


J    |    L 


U 

CO 

<J    o 


1  t  r 


o 
o 

CM 


CO 


CO 
JO 


IO 


co 

IO 


CM 
CM 


Q 
< 


< 

q: 

1 

Q 
UJ 


O 
> 


•-  c 

Z'o  o 
O   «  — 


o» 


CM 
ro 


IO 
IO 
IO 


co      S 


en 

UJ 

N 

2 

r^- 

3 

cn 

_i 

o 
> 

Q 

UJ 

UJ 

w 

UJ 

o 

UJ 

— > 

I 

o 

t- 

or 

Q. 

to 

UJ 

iii 

H 

t- 

rr 

Q 

o  < 

< 

2 

98 


"J  i        1-  ■ 

<     .  g! 

<r !    CF ' 

<r 

u>\?.z£>* 

i  ■- 

<  \QCLZj-~ 

:•"> 

cvj    ! 

Z  i<Zw 

o 

LISIO 

1.S.3I 

ULTO 

POR 

1-74 

_J    -^<  i 

^. 

o         -1 

: 

o|        ! 

i 

i 

LlJ 

2 

h- 

- 

Q 

y 

o 

o 

i- 

S 

> 

Ui 

0. 

_i 

*• 

Q_ 

hJ 

? 

t- 

< 

< 

c/> 

C* 

?arTrs~ 


J.'jj>.U  I3NV", 


-r. 


V«:i\  V»<J  Ki-8 


KofTTjrT-i. 

"gsmTaa1  oca  *"tf  A  i 


—  V)j- 


z-e- 


5-'  i?  -  ° 


1 

1 

zc 

< 

r  ^  : : ; 

n 

_j 

'l~\ 

!— 

rc..,i 

z: 

•a 

O 

Lu  id  -- . 

LU 

JU 

cr  o  c: « 

to 

liJ 

0) 

»  ;  ' 

_l 

-t-  •. 

99 


CC 
O 
< 


C.J 


coo^ ! 


in 


1 

CO 

z: 

o 

? 

o 

-  o£  ■ 

00 
•H 

CO 

1 

P     , 

fa 

] 

3£L<  ; 

_ 

o 

-»l 

.  „J. 

o 

i 

V 


1 

U 

"^i 

h- 

► 

Q 

2 

O 

o 

(- 

5 

> 

n 

UJ 

_J 

- 

a. 

lil 

? 

h- 

< 

< 

V) 

a 

/ 


J 


*.ro.r  wsrmvtsn  «•■•*£ 
-333T  3W3  rT~*¥  I 


-4 


2  -^- 


r 

_i  ty  ,-,  -a-  a.     ; 

Q 

— » 

o  ,     a  it  '.o  CO : 

<C.- 

io.tr  a  OK<i 

LU 

CO 

III 

i 

100 


«BJ 

l- 
O 

<t 

CO 

^1 

or. 

—  ZcO 

^ 

Qc| 

uj- 

CD 

IO 

1     "' 

S 

< 

"8° 

1 
CV1 

1 

7* 

£zy 

o 

1 

z 
o 

o 

CO 

1 

o 

_J 

co^a. 

CO 

1 

z 

o 

tj- 

. 

1 

> 

uj     a. 
_j 

o 

1 

Q-      uj 

2      h- 

,                  i 

<    < 

y  i  v ^ 

to      Q 

■»  ^'ri^wi1  w-tt 

iol 

col  — 

—      —     —      —     —                    

r>| 

VJK!B1_H)0  flg-'l  *■<■ 

jrccAwoz-ofr1  ' 

B>"^  DCS  A  BO 7 


n 


k-^ — *■ 


a: 

(O 


> 

5          -" 
=5          O 

FATAL 

PERSONAL  IN 
RIGHT  ANGLE 
REAR  EMD 
OUTOFCONTR 
SIDE  SWIPE 
ARREST 

Q 

Ld 

•°ij-U* 

101 


Table   8-1. 


ACCIDEN 


SUMMARY 


LOCATION' 

US    31   at   SR  14 

Fulton  County 

PERIOD' 

1-1-74    to   12-31-74 

DISTRICT' 

LaPorte 

TOTAL 
ACCIDENTS 


12 


DAY 

DARK 

11 

1 

PERSONAL 
INJURY 

PROPERTY 
DAMAGE 

FATAL 

INJURED 

KILLED 

9 

3 

10 

REAR  END 

RIGHT  ANGLE 

OUT     OF 
CONTROL 

TURNING 
MOVEMENT 

1 

8 

L=          R-- 

SIDESWIPE 

HEAD-ON 

PEDESTRIAN 

OTHER 

2 

ROAD    CONDITION 

1 

DRY 

WET 

SNOW /ICE 

OTHER 

!      9 

3 

1 
1 

j  I     SUN.  MQN.         TUES.    |     WED.         THUR.         FRI.     |     SAT 


TIME      FACTOR                                                    1 

L— ^J 

12-1 

1-2 

2-3 

3-4 

4-5 

5-6 

6-7 

7-8 

8-9 

9-10 

10-11 

IHZi    TOTAL 

AM 

2 

1 

1 

2 

6 

PM 

1 

3 

1 

1 

6 
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Table  8-2. 


ACCIDENT 


SUMMARY 


LOCATION' 

US    31   at   SR  14 

Fulton  County 

PERIOD' 

1-1-75    to   12-31-75 

DISTRICT^ 

LaPorte 

* 

TOTAL 
ACCIDENTS 


DAY 

DARK 

7 

1    PERSONAL 
INJURY 

PROPERTY 
DAMAGE 

FATAL 

INJURED 

KILLED      J 

!             5 

2 

9 

REAR  END 


RIGHT  ANGLE 


OUT     OF 
CONTROL 


TURNING 
MOVEMENT 


L=  R  = 


SIDESWIPE 

HEAD-ON 

PEDESTRIAN 

OTHER 

!                                              ROAD    CONDITION 

DRY 

WET 

SNOW/ICE       i         OTHER 

5 

1 

1      _L 

SUN. 

MON. 

TUES. 

WED. 

THUR. 

FRI.           SAT. 

1 

3 

1 

2 

TIME      FACTOR 

73'2-i 

1-2 

2-3 

3-4 

4-5 

5-6 

6-7 

7-8 

6-9 

9-10 

10-  II 

11-12]    TOTAL 

amT 

1 

2 

3 

PM  1 

1 

1 

1 

1 

..  , 

4 

Table   8-3. 
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ACCIDENT 


SUMMAR 


\/ 


LOCATION'       us  31  at  SR  14 

Fulton   County 

PERiOD:      1-1-76   to   12-31-76 

DISTRICT'     LaPerte                                                                     ~^ 

TOTAL 
ACCIDENTS 


DAY 


DARK 


PERSONAL 
INJURY 


PROPERTY 
DAMAGE 


FATAL 


INJURED  KILLED 


I 


REAR  END 

RIGHT  ANGLE 

OUT     OF        1       TURNING 
CONTROL             MOVEMENT 

1 

6 

L-         R-   l 

SIDESWIPE 


HEAD-ON 


PEDESTRIAN 


OTHER 


1 


ROAD    CONDlTiON 


DRY 


WET 


SNOW/iCE 


07  y 


L.r\ 


«l  1 


SUN. 


MON. 


TUES. 


WED. 


THUR. 


FR1.     j     SAT. 


w- 


TIME      FACTOR 


i  * 


AM] 


PM 


2-3    3-4 


4-5    5-6 


6-7 


7-1 


9|9-iOJlO-il!u-l2|    TOTAL     !  J 


?  I 


J L L 


""    '    F' 


(  i 

-  J 
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Table  8-4.   Stop  Delay  per  Vehicle,  Number  of  Conflicts,  and  Left  Turn 
Conflicts  for  Existing  Condition  and  Two  Suggested  Counter- 
measures  at  U.S.  31  at  S.R.  14  Intersection 


Countermeasure 


Stop  Delay 

Rear 

End  and 

Per  Vehicle 

Right 

Angle 

Left-Turn 

(seconds) 

Conflicts 

Conflicts 

0.70 

6 

17 

0.95 

2 

21 

1.41 

1 

16 

Existing  Condition 
Reduce  Speed  on  Minor 
Reduce  Speed  on  Major 
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SITE  NO.  9 
U.S.  41  and  45th  Avenue  Intersection 
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Description  of  U.S.  41  and  45th  Avenue  Intersection 
The  intersection  of  U.S.  41  and  45th  Avenue  is  in  Lake  County  in  the 
LaPorte  District  of  the  Indiana  State  Highway  Commission.   It  is  located 
in  the  outskirts  of  the  city  of  Highland,  Indiana.   U.S.  41  is  an  undivided 
four-lane  highway  with  left-turn  bays  at  the  intersection.   45th  Avenue  is 
an  undivided  suburban  street.   The  intersection  is  controlled  by  a  traffic 
signal  actuated  by  45th  Avenue  traffic. 

The  traffic  volumes  are  approximately  13000-15000  vehicles  per  day  in 
each  direction  on  U.S.  41,  and  3000-5000  vehicles  per  day  in  each  direction 
on  45th  Avenue.   Turning  movements  at  the  intersection  are  heavy. 

There  has  been  a  total  of  116  accidents  at  the  intersection  during  the 
three  year  study  period,  with  41  injuries. 

Evaluation  of  the  Intersection 
The  independent  team  discussed  this  intersection  at  a  team  meeting, 
and  developed  the  following  team  concensus  as  to  predominant  accident  types, 
causes  and  counter-measures. 

Predominant  Accident  Type  -  Rearend 

Primary  Cause  -  Poor  signal  visibility. 

Concensus  Countermeasure  -  Install  traffic  signals  in  a  box  configuration 
rather  than  the  existing  diagonal  installation. 

Other  Causes  -  Insufficient  advance  warning,  slick  pavements. 

Other  Countermeasures  -  Install  an  overhead  advance  warning  sign  for 
U.S.  41  traffic  in  each  direction,  check  skid  resistance  and  resurface  if 
necessary. 
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Other  Accident  Type  -  Left  Turning  Movement 
Possible  Causes  -  Improper  signal  timing,  driver  confusion  as  to  lane 

usage . 

Possible  Countermeasures  -  Shorten  the  amber  and/or  all-red  phases, 

install  a  "Wait-Delayed  Signal"  sign  facing  U.S.  41  through  traffic,  paint 

directional  arrows  as  well  as  lane  lines  on  the  pavement. 

Neither  Van  Maren  (3)  nor  Radwan  (2)  conducted  any  research  as  to  the 

advantages  of  specific  types  of  signal  locations  on  visibility.   However, 

several  countermeasures  were  evaluated  by  the  computer  simulation  model. 

These  countermeasures  included  the  provision  of  an  advance  warning  system 

through  rumble  strips  and  the  reduction  of  amber  duration  to  2  seconds. 

The  simulation  results  showed  no  reduction  in  rearend  and  right  angle 

conflicts,  but  the  number  of  left  turn  conflicts  was  reduced  with  the 

provision  of  rumble  strips  on  U.S.  41  (see  Table  9-4). 

Conclusion 
This  intersection  has  had  a  very  serious  accident  history.   The  large 
number  of  rearend  accidents  on  all  approaches  to  the  intersection  indicates 
that  drivers  are  not  prepared  to  stop,  either  for  the  signal  when  it  changes 
or  for  vehicles  ahead  which  do  stop  for  the  signal.   Our  recommendations 
are  to  install  the  signals  in  a  box  configuration,  provide  overhead  advance 
warning  signs  on  U.S.  41,  and  to  install  advance  warning  signs  on  45th 
Avenue  in  each  direction. 
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Figure  9-1. 
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Table  9-1. 


MV^UlUClM   i 


SUMMARY 


;•  r 


I  j  LOCATION5  US    41    (Indianapolis    Blvd.)    at    45th 

,   ]  Street    in  Highland,    In 

\  Lake   County 

■j . 


PERIOD' 


1-1-74    to    12-31-74 


!  DISTRICT5         LaPorte 


TOTAL 
ACCIDENTS 


I *± 


DARK 


J  \ 


2  4 


_J 


I  ^PERSONAL  |     PROPERTY 


INJURY       |       DAMAGE 


I  L_. 


•j  r 


28 


FATAL 


INJURED 


KILLED 


13 
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REAR  END 


RIGHT  ANGLE 
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OUT     OF 
CONTROL 


TURNING 
MOVEMENT 


L~l       R--1 


SIDESWIPE 


HEAD-ON 


PEDESTRIAN 


OTHER 
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DRY 


24 


ROAD    CONDITION 


WET 


*i  not  p.p.coRnr.n 


SNOW/ICE       I         OTHER 


\  I     SUN,    j     MQn!    1    TUES,         WED. 


THUR. 


FR1.  SAT. 

5  ±Tr 
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Table  9-2. 


ACCIDENT 


DUlYilVlA -r\  » 


i  j  LOCATION1        US   41    (Indianapolis    Blvd.)    at    45th 
Street    in   Highland,    IN 


Lake   County 


PERIOD' 


1-1-75    to    12-31-75 


[  I  DiSTRiGT:         LaPorte 


ir 
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i  |     ACC1DENTS_ 

il ii_ 
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29 


DARK 
11 


S 


!  ; 
I  >" 


. !  i 


I  i    PERSONAL 
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DAMAGE 


i  L 


31 


FATAL 


INJURED 


KILLED      | 
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8                   6 
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TIME 

FACTOR 

1  r 
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3-4 
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Table   9-3. 


r" 


ACCIDLN  i 


v> 


7  UiViiViMi  v  : 


j  LOCATION'        US    41    (Indianapolis    Blvd.)    at    45th 
J  Street    in  Highland,    IN 


Lake   County 
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1-1-76   to   12-31-76 
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.  i 


29 


DAY 


20 


DARK 


-I 


INJURY 


FROPERTY 
DAMAGE 


21 


FATAL 


INJURED 


KILLED 


_i 


14 


JL 


— J  I 

-J! 


REAR  END 


IL 


12 


- 


RIGHT  ANGLE 


OUT     OF        I       TURNING        I  j 
CONTROL       j     MOVEMENT        \ 


..--  11    R=  2 


._  t 


SIDESWIPE 


HEAD-ON 


•  • 

h  ■- — 

f   ! — 

!F 


PZDE 


STRiAN 


OTHER 


E 


ROAO    CQNDiTiQN 


DRY 


WET 


SNOW/ ICE 


I 


OTHER 


,      SUN.     j     WON.     j    TUES. 

WED.         THUR.    |      FRl.     (      SAT.     !  ! 

3         |         2                  7 

5                 4         |        3         |        5       'II 

•■  f"T.S'K-l|l-2l2-3 


[M_I±T 

(  r>  a  *     E         -       !      —         f 


I  lPM  I  1 !  3 


3-4  |  4-5  15-6 


TIME      FACTOR 


6-7 


7-8  18-9   9-!0|lO-iiJiH2J    TOTAl. 


E_OI 


~r 
.11 


n 

18 


116 


Table  9-4.   Stop  Delay  per  Vehicle,  Number  of  Conflicts,  and  Left  Turn 
Conflicts  for  Existing  Condition  and  Two  Suggested  Counter- 
measures  at  U.S.  41  at  45th  Avenue  Intersection 


Countermeasure 


Stop  Delay 

Per  Vehicle 

(seconds) 


Rear  End  and 

Right  Angle 

Conflicts 


Left-Turn 
Conflicts 


Existing  Condition 


0.07 


116 


Advance  Warning  System 

(rumble  strips)  0.08 

Reduce  Amber  Duration      0.09 


99 

108 
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SITE  NO.  10 
U.S.  31  and  Kern  Road  Intersection 


118 

Description  of  U.S.  31  and  Kern  Road  Intersection 
The  intersection  of  U.S.  31  and  Kern  Road  is  located  in  St.  Joseph 
County  in  the  LaPorte  district  of  the  Indiana  State  Highway  Commission. 
U.S.  31  is  a  four- lane  highway  with  a  four  foot  painted  median.   Kern  Road 
is  a  two-lane  highway  with  right  turn  lanes  at  the  intersection.   The 
intersection  is  controlled  by  a  fixed-time  signal  with  a  left-turn  phase 
for  southbound  U.S.  31  vehicles  turning  onto  eastbound  Kern  Road. 

There  has  been  a  total  of  86  accidents  at  the  intersection  during  the 
three  year  study  period,  including  49  personal  injuries. 

Evaluation  of  the  Intersection 
The  evaluation  of  this  intersection  was  made  by  an  analysis  of  the 
written  comments  of  the  team  members,  with  a  concensus  drawn  from  these 
comments. 

Predominant  Accident  Type  -  Rearend 
Primary  Cause  -  Drivers  not  anticipating  traffic  signal. 
Concensus  Countermeasure  -  Additional  warning  on  U.S.  31. 
Other  Possible  Causes  -  Traffic  signals  not  sufficiently  visible. 
Other  Possible  Countermeasures  -  Reduce  speed  limit  on  U.S.  31, 
longer  amber  phase  in  signal,  relocate  signal  heads  over  land  lines. 

Other  Accident  Types  -  Left  Turning  Movement 
Possible  Causes  -  Large  volumes  of  turning  vehicles,  shadow  effect  for 

northbound  to  westbound  turning  vehicles. 

Possible  Countermeasures  -  Provide  left-turn  bays  on  U.S.  31,  widen 

and  offset  left  turn  lanes  on  U.S.  31,  provide  left-turn  phase  in  signal  for 

northbound  U.S.  31  vehicles. 
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Van  Maren's  research  (3)  did  not  consider  the  size  or  number  of 
advance  warning  signs  at  intersections. 

The  simulation  model  was  used  to  evaluate  two  possible  countermeasures . 
The  first  countermeasure  included  the  provision  of  left  turn  bays  for 
northbound  traffic  on  U.S.  31,  while  the  second  countermeasure  represented 
the  provision  of  a  left  turn  phase  and  bay  for  southbound  traffic  on  U.S.  31. 
These  countermeasures  did  not  indicate  any  reduction  in  rearend  and  right 
angle  conflicts,  but  the  provision  of  left  turn  phase  and  bay  for  southbound 
traffic  significantly  reduced  the  number  of  left  turn  conflicts  (see  Table 
10-4). 

Conclusion 
The  majority  of  the  accidents  at  this  location  have  been  rearend 
accidents,  but  the  left-turning  movement  accidents  have  also  been  significant, 
Our  recommendations  are  to  provide  an  overhead  advance  warning  sign  on  each 
U.S.  31  approach,  with  flashers,  and  to  include  a  left-turn  phase  in  the 
signal  for  northbound  U.S.  31  traffic. 
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Table   10-1. 


ACCIDENT 


SUMMARY 


LOCATION'         US    31   at   Kern   Rd. 

St. 

Joseph   County 

PERIOD'      x-i.74    t0   12-31-74 

DISTRICT^     LaPorte 

TOTAL 
ACCIDENTS 


31 


DAY 

DARK 

29 

2 

!  I     PERSONAL 
»  I       INJURY 

PROPERTY 
DAMAGE 

FATAL 

INJURED 

KILLED 

ll      » 

18 

20 

REAR  END 

RIGHT  ANGLE 

OUT     OF 
CONTROL 

TURNING        ( 
MOVEMENT 

17 

7 

L=  6      R=   l 

SIDESWIPE 

HEAD-ON 

PEDESTRIAN 

OTHER 

ROAD    CONDITION                                             1 

DRY 

WET                   SNOW /ICE 

OTHER 

16 

12                              3 

SUN. 


MON. 


TUES. 


WED. 


THUR. 


FRI 


TIME      FACTOR     "i    pm  ttm- 

P.    NOT    HTVF.N 

1 

I 

I  312-1 

1-2 

2-3 

3-4 

4-5 

5-6 

6-7 

7-6 

8-S 

9-i0|i0-!l 

1H2(    TOTAL 

AM 

1 

2 

1 

1 

5 

I 

PM 

3 

4 

3 

4 

4 

3 

2 

1 

1 

26 

s 
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Table   10-2, 


ACCiDEN 


SUMMARY 


I  LOCATION5       us  31  at  Kern  Rd 


St. 

Joseph   County 

j 

PERIOD' 

1-1-75   to    12-31-75 

]  DISTRICT5 

LaPorte 

| 

TOTAL 
ACCIDENTS 


30 


DAY 

DARK 

25 

5 

PERSONAL 
INJURY 

PROPERTY 
DAMAGE 

FATAL 

INJURED 

KILLED 

14 

» 

16 

24 

REAR  END 

RIGHT  ANGLE 

OUT     OF 
CONTROL 

TURNING 
MOVEMENT 

11 

5 

4 

L=   9      R  = 

SIDESWIPE 

HEAD-ON 

PEDESTRIAN 

OTHER 

1 

ROAD    CONDITION 

j              DRY 

WET 

SNOW/ ICE 

OTHER 

j              20 

i                          - 

7 

3 

SUN. 

MON. 

TUES. 

WED. 

THUR. 

FRI.     |     SAT.     j 

4 

7 

3 

1 

4 

2                 9 

TIME      FACTOR                                                    1  i 

AM 

12-1 

1-2 

2-3 

3-4 

4-5 

5-6 

6-7 

7-8 

3-9 

9-10 

10-11 

11-12]    TOTAL 

1 

1 

1 

2 

3  j          8 

PM 

2 

5 

3 

3 

4 

1 

1 

1 

1 

1 

22         |  j 

1   ! 
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Table   10-3. 


ACCIDENT 


SUMMARY 


V 


LOCATION1         US    31   at   Kern   Rd. 

St. 

Joseph   County 

PERIOD*-      1-1-76   to   12-31-76 

DISTRICT^      LaPorte 

TOTAL 
ACCIDENTS 


25 


DAY 


DARK 


22 


PERSONAL 
INJURY 

PROPERTY 
DAMAGE 

FATAL 

INJURED     !      KILLED 

4 

21 

5             I 
b             1 

REAR  END 

RIGHT  ANGLE 

OUT     OF 
CONTROL 

TURNING 
MOVEMENT 

17 

3 

L=    4     R  = 

1 

SIDESWIPE 

HEAD-ON 

PEDESTRIAN 

OTHER 

1 

1 

ROAD    CONDITION 


DRY 


WET 


SNOW /ICE 


OTHER  J 


15 


!        SUN. 

MON. 

TUES.    !     WED. 

THUR. 

FRI.           SAT. 

1 

1 

4 

1 

8 

7                  3 

1 

TIME      FACTOR 

;.      .J  12-1 

1-2 

2-3 

3-4 

4-5 

5-6 

6-7 

7-8 

8-9 

9-10 

10-11 

11-12 

TOTAL    i 

AM| 

1 

1 

2 

4 

PM  |    3 

2 

7 

1 

4 

2 

1 

1 

21 
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Table  10-4.   Stop  Delay  per  Vehicle,  Number  of  Conflicts,  and  Left  Turn 
Conflicts  for  Existing  Condition  and  Two  Suggested  Counter- 
measures  at  U.S.  31  at  Kern  Road  Intersection 


Countermeasure 


Stop  Delay 

Per  Vehicle 

(seconds) 


Rear  End  and 

Right  Angle 

Conflicts 


Left-Turn 
Conflicts 


Existing  Condition 


16.63 


58 


Provide  Left  Turn  Phase 

(N-bound)  5.98 

Provide  Left  Turn  Bay  in 

addition  to  Left  Turn    15.52 
Phase  (S-bound) 


12 


56 


47 
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SITE  NO.  11 
U.S.  31  and  S.R.  38  Intersection 
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Description  of  the  U.S.  31  and  S.R.  38  Intersection 

The  intersection  of  U.S.  31  and  S.R.  38  is  in  Hamilton  County  in  the 
Greenfield  District  of  the  Indiana  State  Highway  Commission.   U.S.  31  is  a 
four-lane  divided  highway  with  left-turn  lanes,  and  S.R.  38  is  a  two-lane 
highway  intersecting  U.S.  31  at  a  57°  skew. 

The  intersection  is  controlled  by  continuous  flasher  operation,  with 
stop  signs  on  S.R.  38  and  yield  signs  in  the  median. 

Traffic  volumes  on  U.S.  31  are  approximately  7000  vehicles  per  day  in 
each  direction,  with  approximately  1500  vehicles  per  day  in  each  direction 
on  S.R.  38.   Turning  movements  are  relatively  light. 

There  have  been  46  accidents  at  the  intersection  during  the  study 
period,  with  40  injuries  and  one  fatality. 

Evaluation  of  the  Intersection 
The  Indianapolis  team  discussed  this  intersection  at  a  team  meeting, 
and  formed  a  team  concensus  as  to  the  accident  types,  causes  and  counter- 
measures. 

Predominant  Accident  Type  -  Right  Angle 
Primary  Cause  -  Poor  visibility  of  the  intersection. 
Possible  Counter-measures  -  Reduction  of  grades  on  U.S.  31,  activate 
flasher  at  intersection  from  6:00  a.m.  to  9:00  p.m.,  increase  advance 
warning  distance  and  install  flashers  on  these  signs,  enlarge  lens  size  on 
the  flashers,  install  strobe  lights  in  the  flashers,  and  double  the 
flashing  signal  heads. 
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Other  Accident  Types  -  Rearend 

Possible  Cause  -  Wide  speed  distribution  of  speed  on  U.S.  31  caused 
by  vehicles  turning  right. 

Possible  Countermeasures  -  Installation  of  right-turn  lanes  on  U.S.  31, 
elimination  of  curbs  in  the  four  quadrants  of  the  intersection. 

The  following  countermeasures  were  incorporated  in  simulation  runs  and 
the  results  were  evaluated  with  respect  to  the  existing  condition:   1)  in- 
stallation of  strobe  lights  on  advance  warning  on  S.R.  38,  2)  addition  of 
a  right  turn  lane  on  U.S.  31,  and  3)  reduction  of  grade  on  U.S.  31.   The 
results  indicated  that  all  of  these  countermeasures  would  reduce  rearend 
and  right  angle  conflicts  (Table  11-4).   The  installation  of  strobe  lights 
on  advance  warning  signs  on  S.R.  38  and  the  reduction  of  grade  on  U.S.  31 
would  be  most  effective,  as  these  two  countermeasures  would  also  reduce 
left  turn  conflicts  to  a  certain  extent. 

Conclusion 
Both  the  right  angle  accidents  and  the  rearend  accidents  are  signifi- 
cant at  this  intersection.   Van  Maren's  research  (3)  showed  a  high 
correlation  between  skew  of  roadways  and  accident  rates,  but  total  re- 
construction of  the  intersection  to  eliminate  the  skew  is  impractical, 
as  is  reconstruction  to  reduce  the  grades  on  U.S.  31.   Our  recommendations 
are  to  increase  the  advance  warning  distance  on  U.S.  31  by  installing 
strobe  lights  in  the  intersection  flasher  as  well  as  to  install  strobe 
lights  on  advance  warning  signs  on  S.R.  38. 


132 


Ui 

m     J    o 

fc    a  ■ 

lis 
i 

1 

©O  1 

4 

i 

* 

t 

*1 

o 

5 

Sd 

-  i  * 

t  - 

*  i 

■^  > 

ot  s  £ 

O                  o     * 

a3 

Z%  °  t  - 
05  ;  5  £ 

f§ 

Is* 

?>i-»- 

"o  @e*9 

@©a©  o© 

133 


4+f 


00 


CO 
CM 


CD 

a: 


CD 

r- 


CO 

r- 


ro 


CM 


J  1  L 


CO 

to 

CO 

*■ 

ro 

CM 

0> 

r» 

CO 

CO 

3 

3: 

to 

r- 

Q 

< 

^ 

< 
a: 

> 
I- 
z 

CD 

ro 

o 

z> 

< 

o 
o 

o  co 

LlJ 

2 
O 

tion 
and 

^ 

3 

a 

o  — 
w  ro 

_J 

s 

o 

< 

ZL  co 

> 

X 

-Ez> 

o 

10 
CM 

ro 

CO 

o 

ID 

m 
*3r 
CO 


CM 
O 

a> 
o 


ro 
ft 


CO 

H      < 


i  T  r 


o 


ro 


O 

CO 

CO 


ro         cm 


oo 
ro 


to 


D- 
Ouj 

coy 

eI 

»-£   ■ 

m 

uiuj  i- 

l-CC  Q 

o<  < 

z 


134 


2 

1— 

< 

>-o 

< 

to 

o 

0)^0 

i 

CVI 

1 

H 

2 
O 

1-     o 

o 

OLU 

*■ 

u 

CO 

roHjLL 

«■ 

3 

_J 

co=^ 

r- 

00 
fa 

_J 
o 

xo: 

t 
• 

o 

o 

JVt.t.,  AVV   11-0/   *- 


7 


etj  a*v  rra  ** 


»- 

z 

3          9      .uj 

=5            F         > 

ZUJ           (-           O 

1 — 

—  _l            2            2 

_)OqLUCUJ         * 

<^2U-°(:L        «> 

Q 

tnt-Cr^°0DoZ 

LU    UJ  v_2  Uj  <  3<3  CC  ID 

O  Q-  croi-DOcA)i-i- 

Lj_I t       1  1   I    Si'  n    1 

135 


^ 

(— 

< 

>-<-> 

If) 

< 

( 

. 

Q 

c/)X<3 

CVJ 

<r 

o 

i 

2 

h-     O 

iH 

O 

5zj 

o 

HI 
U 

CO 

ro(-jLi_ 

m 

3 

I 

crfe^ 

N 

60 

O 

-i5u 

— '<UJ 

1 
1 

o 

CD 

s 

»- 

d 

z 

o 

(_> 

l^ 

> 

< 

ill  ft- 

_J     - 

a.  ui 

2  b 

<t  < 

V>    Q 

3?  J5o:*  aw  v-//- 


h- 

Z 

>-                              y 

cr              ^5 

3               O          UJ 

=a          F        > 

:tuj        H         o 

—  _i         2-         ^ 

' 

Q 
LlJ 

o;^<oh-^  ^5  P 

O 

Q-crcc-^Ocn  (-»-  u. 

UI 

*■  *  1    r  .*  J 

_l 

136 


*t 

" 

t— 

§ 

(3 
< 

SR38 
COUNTY 
DISTRIC" 

N 

t 

•fy 
i 

CM 

Q 

Z 

o 
o 

Z 

t-    o 

t- 

o 

CO 

31  A 
-TON 
FIEL 

o 
to 

-  £ 

Ul     0. 

_) 

_J 

C/)=2 

^ 

£      Ui 

_l 

S    £ 

o 

xcr 

— 

if)     O 

u 

<£> 

H- 

2 

>                              UJ 

3                2            UJ 

o            cr         •> 

zuj        tz         o 

—  _j        ^         ^ 

2 

UJ 

ujS2uj<3Ci  <r  3 

C.9 

Q-orcr-^Ocn  h-  h- 

UJ 

_J 

137 


Table   11-1. 


ACCiDENT 


SUMMARY 


LOCATION' 

US    31   at   SR   38 

Hamilton  County 

I    PERIOD' 

1-1-74   to   12-31-74 

DISTRICT' 

Greenfield 

TOTAL 
ACCIDENTS 


11 


DAY 

DARK 

11 

PERSONAL 
INJURY 

PROPERTY 
DAMAGE 

FATAL 

INJURED 

KILLED 

3 

8 

8 

• 

REAR  END 

RIGHT  ANGLE 

OUT     OF 
CONTROL 

TURNING 

MOVEMENT 

1 

4 

4 

L=   1     R  = 

SIDESWIPE 

HEAD-ON 

PEDESTRIAN 

OTHER 

, ,, , .  .. 

1 

1                                                ROAD    CONDITION 

DRY 

WET 

SNOW/ICE 

OTHER 

1              9 

1 

1 

SUN. 

MON. 

TUES.    i     WED. 

THUR.    J      FRI.     j      SAT.     \ 

[_ 

2                1 

4                 2|2 

1                  1                  1 

. 

riME      FACTOR 

l  73i2-i 

1-2 

2-3 

3-4 

4-5 

5-6 

6-7 

7-8  1 8-9 

9-iO 

10-il 

11-12 

TOTAL 

AM| 

1 

1 

1     | 

PM      2 

1 

2 

3 

1 

1 

10           j 
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Table   11-2. 


ACCIDENT 


SUMMARY 


LOCATION* 

US    31   at   SR   38 

Hamilton  County 

PERIOD'- 

1-1-75   to   12-31-75 

DISTRICT* 

Greenfield   District 

TOTAL 
ACCIDENTS 


22 


DAY 

DARK 

21 

1 

PERSONAL 
INJURY 

PROPERTY 
DAMAGE 

FATAL 

INJURED 

KILLED 

9 

12 

1 

20                     1 

REAR  END 

RIGHT  ANGLE 

OUT     OF 
CONTROL 

TURNING 
MOVEMENT 

9 

4 

4 

L-    5      R-. 

SIDESWIPE 

HEAD-ON 

PEDESTRIAN 

i 
OTHER 

ROAD    CONDITION 

DRY 

WET 

SNOW /ICE 

OTHER 

14 

1 

7 

SUN. 

MON. 

TUES. 

WED. 

THUR. 

FRI.          SAT. 

3 

5 

1 

1 

5 

3 

4 

TIME      FACTOR 

r~**i 

12-1 

1-2 

2-3 

3-4 

4-5 

5-6 

6-7 

7-8 

8-9 

9-'0 

10-11 

11-12!    TOTAL       \ 

AM 

2 

3 

1 

6              ] 

PM 

1 

4 

4 

1 

3 

1 

1 

1    1         16 
1 

Table   11-3, 
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ACCIDENT 


SUMMARY 


LOCATION5     US    31   at   SR   3! 


Hamilton   County 


FERIOD:       1-1-76   to   12-31-76 


DISTRICT5      Greenfield 


TOTAL 
ACCIDENTS 


13 


DAY 

DARK 

7 

6 

PERSONAL 
INJURY 

PROPERTY 
DAMAGE 

FATAL 

INJURED 

KILLED 

7 

6 

12 

REAR  END 

RIGHT  ANGLE 

OUT     OF 
CONTROL 

TURNiNG 
MOVEMENT 

4 

6 

L=          R-- 

SIDESWIPE 

HEAD-ON 

PEDESTRIAN 

* 

OTHER 

1 

2 

ROAD    CONDITION 

DRY 

WET 

SNOW /ICE 

1 

OTHER 

8 

1 

4 



SUN. 


MON. 


TUES. 


WED. 


THUR.  FRI. 


SAT. 


TIME      FACTOR 

W'""*>1 

12-1 

1-2 

2-3 

3-4 

4-5 

5-6 

6-7 

7-8 

8-9 

9-10 

iO-li 

11-12 

TOTAL    i 

JAM 

3 

1 

3 

7 

PM 

1 

1 

1 

1 

1 

1 

.  - 

. 

6 

140 


Table  11-4.  Stop  Delay  per  Vehicle,  Number  of  Conflicts,  and  Left  Turn 

Conflicts  for  Existing  Condition  and  Three  Suggested  Counter- 
measures  at  U.S.  31  -  S.R.  38  Intersection 


Countermeasure 

Stop  Delay 

Per  Vehicle 

(seconds) 

Rear  End  and 

Right  Angle 

Conflicts 

Left-Turn 
Conflicts 

Existing  Condition 

6.85 

13 

44 

Install  Strobe  on  Warning 
Sign  at  S.R.  38 

7.00 

2 

42 

Construct  Right-Turn 
Lane  at  U.S.  31 

12.02 

10 

47 

Reduce  Grade  on  U.S.  31 

4.16 

5 

41 
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SITE  NO.  12 
U.S.  40  and  Round  Barn  Road  Intersection 
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Description  of  U.S.  40  and  Round  Barn  Road  Intersection 
The  intersection  of  U.S.  40  and  Round  Barn  Road  is  located  in  Wayne 
County  in  the  Greenfield  District  of  the  Indiana  State  Highway  Commission, 
in  an  area  which  changes  rapidly  from  rural  to  heavy  commercial  development. 
U.S.  40  is  a  four-lane  undivided  highway  with  a  right  turn  lane  on  the 
west  leg.  Round  Barn  Road  is  a  narrow  two-lane  road.   The  intersection  is 
controlled  by  a  traffic  signal  actuated  by  traffic  on  Round  Barn  Road. 

Traffic  volumes  at  the  intersection  are  high,  with  volumes  on  U.S.  40 
approximately  9000  vehicles  per  day  in  each  direction,  and  approximately 
1150  vehicles  per  day  in  each  direction  on  Round  Barn  Road.   Turning  move- 
ments are  quite  heavy,  especially  to  and  from  the  south  leg  of  Round  Barn 
Road. 

The  accident  history  at  this  intersection  shows  a  total  of  35  accidents 
during  the  three-year  study  period,  with  thirteen  personal  injuries  and  no 
fatalities. 

Evaluation  of  the  Intersection 
The  intersection  was  evaluated  by  an  analysis  of  written  comments  of 
the  various  team  members  who  studied  the  intersection,  with  the  concensus 
of  those  comments  shown  below. 

Predominant  Accident  Type  -  Left  Turn 
Primary  Cause  -  Insufficient  gaps  in  U.S.  40  traffic. 
Concensus  Countermeasure  -  Left  turn  bays  on  U.S.  40,  combined  with  a 
separate  left  turn  phase  in  the  signal. 

The  team  felt  that  the  combination  of  relatively  high  speeds  and 
volumes  on  U.S.  40,  coupled  with  the  fact  that  vehicles  waiting  to  turn 
left  block  an  entire  through  lane,  contribute  to  a  feeling  of  anxiety  in 
the  turning  motorists,  which  in  turn  leads  them  to  accept  gaps  which  are 
not  sufficient. 


143 


Other  Possible  Causes  -  Speed  of  vehicles  on  U.S.  40. 

Other  Possible  Countermeasures  -  Reduce  the  speed  limit,  enforcement 
of  the  speed  limit,  overhead  sign  over  the  left  lane  of  U.S.  40  designating 
through  and  left-turn  movements. 

Other  Accident  Types 

The  other  accident  types  were  insignificant  at  this  intersection. 

Van  Maren's  research  (3)  shows  that  the  presence  of  a  left-turn  lane 
on  the  major  road  correlates  with  a  reduction  in  the  accident  rate. 

The  computer  simulation  model  was  used  to  evaluate  the  following 
countermeasures:   1)  addition  of  a  left  turn  bay  on  U.S.  40,  2)  addition 
of  left  turn  phase,  and  3)  reduction  of  speed  on  U.S.  40  from  50  to  40  mph. 
The  comparison  of  results  of  countermeasures  with  those  from  existing 
conditions  indicated  no  reduction  in  the  number  of  conflicts  in  all 
categories  (see  Table  12-4) . 

Conclusion 

This  section  of  U.S.  40  carries  relatively  high  volumes  of  traffic  at 
high  speeds,  and  the  left-turn  lane,  the  high  speed  lane,  serves  the  dual 
function  of  through  and  left  turn  movements.   Vehicles  stopped  in  the 
left  lane  on  the  green  awaiting  gaps  in  the  opposing  traffic  in  order  to 
complete  their  turning  movement  are  in  an  extremely  vulnerable  position. 

According  to  one  of  the  team  members,  lack  of  available  right-of-way 
and  the  necessity  to  relocate  utilities  would  make  widening  of  the  highway 
to  provide  a  separate  left-turn  lane  in  each  direction  very  difficult  and 
expensive.   Nevertheless,  because  virtually  all  of  the  accidents  at  this 
location  are  left-turning  movement  or  rearend  accidents  on  U.S.  40,  our 
recommendation  is  to  provide  separate  left-turn  lanes  on  U.S.  40  in  each 
direction,  and  left- turn  phases  in  the  signal. 
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Figure   12-1. 
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Table   12-1 


ACCiDcNT 


SUMMARY 


LOCATION' 

us 

40 

at 

Round   Barn 

Rd. 
Wayne 

County 

PERIOD5     i- 

•1-74 

to 

12- 

■31-74 

DISTRICT5 

Greenfield 

District 

TOTAL 
ACCIDENTS 


14 


DAY 

DARK 

8 

6 

PERSONAL 
INJURY 

PROPERTY 
DAMAGE 

FATAL 

INJURED           KILLED 

5 

9 

9 

REAR  END 


RIGHT  ANGLE 


OUT     OF 
CONTROL 


TURNING 
MOVEMENT 


L=H         R: 


i 

SIDESWIPE 

HEAD-ON 

PEDESTRIAN 

OTHER 

ROAD    CONDITION 

1 

DRY 

1             WET 

SNOW/  ICE 

OTHER 

9 

1        » 

4 

SUN. 

MON. 

TUES. 

WED. 

THUR.    j      FRI. 

SAT.     | 

2 

1    i     » 

4 

4     i 

i                                                 TIME      FACTOR                                                    1 

rriia-i 

1-2 

2-3  |  3-4 

4-5 

5-6 

6-7 

7-8 

3-9 

9-10 

10-11 

Il-I2|    TOTAL 

AM 

2 

2 

pm|  i 

2 

3 

2 

2 

1 

1 

12 
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Table   12-2. 


ACCiDEN 


SUMMARY 


LOCATION' 

us 

40 

at 

Ro 

und 

Barn 

Rd. 
Wayne 

County 

PERIOD'     1 

-1- 

75 

to 

12- 

31- 

75 

DISTRICT' 

Green 

fie 

ld 

TOTAL 
ACCIDENTS 


12 


DAY 

DARK 

10 

2 

PERSONAL 
INJURY 


PROPERTY 
DAMAGE 


FATAL 


INJURED 


KILLED 


10 


REAR  END 

RIGHT  ANGLE 

OUT     OF 
CONTROL 

TURNING 
MOVEMENT 

3 

1 

L=    S     R-_    1 

SIDESWIPE 

HEAD-ON 

PEDESTRIAN 

OTHER 

2 

ROAD    CONDITION 


DRY 


WET 


SNOW/ICs 


OTHER 


12 


SUN. 

MON. 

TUES. 

WED. 

THUR. 

FRI.     |     SAT.     | 

5 

2 

2 

1 

2                   2 

1 

TIME      FACTOR 

1 

f w 

12-1 

1-2 

2-3 

3-4 

4-5 

5-6 

6-7 

7-8 

8-9 

9-10 

iO-li 

11-12 

TOTAL 

AM 

1 

1 

2 

4 

PM 

1 

1 

3 

1 

2 

I 

1      « 
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Table    12-3, 


ACCIDENT 


SUMMARY 


LOCATION' 

us 

40 

at 

Roi 

and 

Barn 

Rd. 
Wayne 

County 

PERIOD'      i 

■1-76 

to 

12- 

31- 

-76 

DISTRICT' 

Greenfield 

TOTAL 
ACCIDENTS 


DAY 


DARK 


1 


PERSONAL 
INJURY 

PROPERTY 
DAMAGE 

FATAL 

INJURED 

KILLED 

1 

8 

1 

.  ._   ...     i 

REAR  END 

RIGHT  ANGLE 

OUT     OF 
CONTROL 

TURNING 
MOVEMENT 

1       x 

L=    7      R, 

SIDESWIPE 

HEAD-ON 

PEDESTRIAN 

OTHER 

1 

ROAD    CONDITION 

DRY 

WET                   SNOW  /ICE 

OTHER           ! 

7 

2 

j 

SUN. 

MON. 

TUES. 

WED. 

THUR. 

FRI.     ]      SAT.     | 

3 

1 

1 

4    i 

TIME      FACTOR                                                    j 

12-1 

1-2 

2-3  I  3-4 

4-5 

5-6 

6-7 

7-8  te-9 

9-10 

10-11  Il'l-I2!    TOTAL 

AM 

i 

PM 

1 

3 

1 

1 

2 

1 

..  .. 

9           1 
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Table  12-4.   Stop  Delay  per  Vehicle,  Number  of  Conflicts,  and  Left  Turn 

Conflicts  for  Existing  Condition  and  Three  Suggested  Counter- 
measures  at  U.S.  40  at  Round  Barn  Road  Intersection 


Stop  Delay  Rear  End  and 

Per  Vehicle  Right  Angle  Left-Turn 

Countermeasure           (seconds)  Conflicts  Conflicts 

Existing  Condition         4.55  9  12 

Add  a  Left  Turn  Bay        3.34  8  13 

Add  a  Left  Turn  Phase      2.98  9  11 

Reduce  Speed  on  Major      2.90  7  11 
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SITE  NO.  13 
U.S.  31  and  National  Avenue  Intersection 
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Description  of  U.S.  31  and  National  Avenue  I n t ersection 
The  intersection  of  U.S.  31  and  National  Avenue  is  in  Marion  County  in 

the  Greenfield  District  of  the  Indiana  State  Highway  Commission.   U.S.  31 

is  a  six-lane  undivided  highway  and  National  Avenue  is  a  two-lane  street 

with  right  turn  lanes  at  the  intersection.   The  intersection  is  controlled 

by  a  fixed-time  signal. 

The  traffic  volume  of  U.S.  31  is  approximately  14000-16000  vehicles  per 

day  in  each  direction,  and  that  on  National  Avenue  is  900-1200  vehicles  per 

day  in  each  direction. 

There  have  been  a  total  of  88  accidents  at  this  intersection  during 

the  study  period,  with  58  personal  injuries. 

Evaluation  of  the  Intersection 
The  Indianapolis  team  discussed  this  intersection  at  a  team  meeting, 
and  a  team  concensus  was  reached  regarding  the  predominant  accident  types, 
causes  and  countermeasures . 

Predominant  Accident  Type  -  Left-Turning  Movement 

Primary  Cause  -  Left  turning  drivers  on  U.S.  31  accepting  insufficient 
gaps. 

Countermeasures  -  Install  overhead  signs  with  lane  usage  designations 
to  supplement  pavement  markings  on  U.S.  31,  construct  opposting  left-turn 
bays  on  U.S.  31,  add  left-turn  phase  to  traffic  signal  if  warranted. 

Other  Possible  Causes  -  Poor  signal  visibility. 

Other  Possible  Countermeasures  -  Reduce  parking  near  U.S.  31,  eliminate 
driveway  near  the  intersection  on  National  Avenue. 
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Other  Accident  Types 

The  other  accident  types  were  insignificant  at  this  intersection. 

The  computer  simulation  model  was  used  to  evaluate  two  countermeasures : 
1)  addition  of  left  turn  bays  on  U.S.  31  and  2)  addition  of  left  turn  phase 
to  traffic  signal.   Although  both  of  these  countermeasures  significantly 
reduced  rearend  and  right  angle  conflicts,  left  turn  conflicts  were 
reduced  only  under  the  addition  of  left  turn  phase  (Table  13-4) . 

Conclusion 
This  intersection  has  had  a  poor  accident  history,  with  the  majority 
of  the  accidents  involving  U.S.  31  vehicles  turning  left.  Most  of  the 
remaining  accidents  have  been  rearend  accidents  on  U.S.  31.   Our  recommenda- 
tions are  to  install  overhead  signs  on  U.S.  31  with  lane  use  designations, 
and  to  conduct  a  signal  timing  study  to  determine  if  left-turn  phases  are 
warranted  at  this  intersection. 
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Table   13-1. 


r 


ACCIDENT 


SUMMARY 


LOCATION  ■ 

US    31   at   National   Avenue 

Marion   County 

PERIOD' 

1-1-74   to   12-31-74 

DISTRICT' 

Greenfield 

TOTAL 
ACCIDENTS 


30 


DAY 

DARK 

22 

8 

PERSONAL 
INJURY 

PROPERTY 
DAMAGE 

FATAL 

INJURED 

KILLED 

13 

17 

26 

, . 

REAR  END 

RIGHT  ANGLE 

OUT     OF 
CONTROL 

TURNING 
MOVEMENT 

5 

1 

L*    22  R=            1 

SIDESWIPE 

HEAD-ON 

PEDESTRIAN 

OTHER 

1 

1 

ROAD    CONDITION 

i 

DRY 

WET 

SNOW/ICE 

OTHER 

25 

4 

1 

* 

SUN. 

MON. 

TUES. 

WED. 

THUR.    j      FRI. 

SAT. 

2 

3 

6 

6 

2 

8                 3 

T 


TIME      FACTOR 


2-1 


2-3 


3-4 


4-5 


5-6 


6-7 


7-8  I  8-9 


9-10 


AM     1 
PM      3 
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Table   13-2, 


ACCIDENT 


SUMMARY 


LOCATION2       US   31   at  National   Avenue 

Marion   County 


PERIOD' 


1-1-75    to    12-31-75 


DISTRICT1        Greenfield 


TOTAL 
ACCIDENTS 


38 


DAY 

DARK 

32 

6 

PERSONAL 
INJURY 

PROPERTY 
DAMAGE 

FATAL 

INJURED 

KILLED 

16 

22 

28 

REAR  END      |    RIGHT  ANGLE 

OUT     OF 

CONTROL 

TURNING 
MOVEMENT 

12 

2 

1 

L=    19  R= 

SIDESWIPE             HEAD-ON 

PEDESTRIAN 

OTHER 

3 

1 

ROAD    CONDITION 


DRY 


WET 


SNOW/ICE 


OTHER 


28 


J' 


t: 


SUN. 


MON. 


TUES. 


WED.         THUR. 


FR! 


SAT. 


i 

TIME      FACTOR 

i 

E  "3 12-1 

1-2 

2-3 

3-4  |  4.-5 

5-6 

6-7 

7-8  i  8-9 

9-10 

10- 1! 

IH2 

TOTAL 

AM 

2 

2 

7 

11 

|PM 

2 

5 

6 

3        1 

4 

2 

1 

1 

2 

27 
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Table   13-3. 


ACCiDENT 


SUMMARY 


LOCATION' 

US    31   at   National   Avenue 

Marion   County 

PERIOD-- 

1-1-76    to   12-31-76 

DISTRICT' 

Greenfield 

TOTAL 
ACCIDENTS 


20 


DAY 

DARK 

17 

3 

PERSONAL 
INJURY 

PROPERTY 
DAMAGE 

FATAL 

INJURED 

KILLED 

3 

i 

17 

4 

r     j 

REAR  END 

RIGHT  ANGLE 

OUT     OF 
CONTROL 

TURNING 
MOVEMENT 

3 

2 

1 

L=  13     R  = 

SIDESWIPE 


HEAD-ON 


PEDESTRIAN 


OTHER 


f 

ROAD    CONDITION 

— — _ 

DRY 

WET 

SNOW/  ICE 

OTHER 

18 

2 

SUN. 

MON. 

TUES. 

WED. 

THUR. 

FRI.           SAT. 

3 

2 

4 

2 

2 

4 

3 

TIME      FACTOR 

1 

[    ■'.  ..*^l2"l 

1-2 

2-3 

3-4 

4-5 

5-6 

6-7 

7-8 

8-9 

9-10 

10-  M  111-12 

TOTAL    ! 

AMJ 

,_,.,.. 

1 

2 

1 

i 

6 

PM|    2 

2 

3 

1 

3 

1 

1 

1 

14 

I 
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Table  13-4.   Stop  Delay  per  Vehicle,  Number  of  Conflicts,  and  Left  Turn 
Conflicts  for  Existing  Condition  and  Two  Suggested  Counter- 
measures  at  U.S.  31  at  National  Road  Intersection 


Counter-measure 

Existing  Condition 
Add  a  Left  Turn  Pocket 
Add  a  Left  Turn  Phase 


Stop  Delay 

Rear 

End  and 

Per  Vehicle 

Right 

Angle 

Left-Turn 

(seconds) 

Conflicts 

Conflicts 

8.78 

11 

48 

8.39 

6 

67 

14.72 

7 

20 
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SITE  NO.  14 
S.R.  67  and  Franklin  Road  Intersection 
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Description  of  the  S.R.  67  and  Franklin  Road  Intersection 
The  intersection  of  S.R.  67  and  Franklin  Road  is  in  Marion  Countv  in 
the  Greenfield  District  of  the  Indiana  State  Highway  Commission.   S.R.  67 
is  a  four-lane  undivided  highway  with  left-turn  bays  at  the  intersection. 
The  north  approach  of  Franklin  Road  is  a  four-lane  suburban  street,  and 
the  south  approach  is  a  two-lane  street  with  a  right-turn  lane  at  the 
intersection.   The  skew  at  the  intersection  is  59°. 

The  intersection  is  controlled  by  a  fixed-time  signal,  and  the  traffic 
volumes  are  heavy,  with  S.R.  67  carrying  approximately  15000-19000  vehicles 
per  day  in  each  direction,  and  approximately  8000  vehicles  per  day  in  each 
direction  on  Franklin  Road.   Turning  movements  are  high  at  the  intersection. 

There  have  been  146  accidents  at  this  intersection  during  the  three- 
year  study  period,  with  one  fatality  and  45  injuries. 

Evaluation  of  the  Intersection 
The  Indianapolis  team  discussed  this  intersection  at  a  team  meeting, 
with  the  following  concensus  as  to  accident  types,  causes  and  countermeasures. 

Predominant  Accident  Type  -  Left-Turning  Movement 

Primary  Cause  -  High  volumes  of  traffic  on  S.R.  67. 

Concensus  Countermeasure  -  None. 

Other  Possible  Causes  -  Poor  signal  visibility,  too  much  driveway 
access. 

Other  Possible  Countermeasures  -  Install  traffic  signals  in  a  box 
configuration,  widen  Franklin  Road,  paint  lane  lines  on  pavement. 

The  computer  simulation  model  was  used  to  generate  information  on 
possible  conflicts  resulting  from  the  existing  condition  which  were  then 
compared  with  the  results  using  the  following  three  countermeasures: 
1)  addition  of  a  left  turn  phase,  2)  addition  of  an  all-red  phase,  and 
3)  increase  of  amber  duration.   The  results  indicated  that  although  all 
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of  these  countermeasures  reduced  left  turn  conflicts  only  the  addition  of 
an  all-red  phase  would  reduce  rearend  and  right  angle  conflicts.   The 
addition  of  a  left  turn  phase  considerably  reduced  the  left  turn  conflicts 
(see  Table  14-4). 

Conclusion 
Although  the  results  of  the  team  meeting  did  not  indicate  it,  both 
rearend  and  right-angle  accidents  are  very  significant  at  this  intersection 
in  addition  to  the  left-turning  movement  accidents  discussed .   This  inter- 
section has  the  highest  accident  frequency  of  the  eighteen  intersections 
included  in  this  study.   Our  recommendations  are  to  provide  overhead 
advance  warning  signs  with  flashers  on  all  approaches  to  the  intersection, 
and  to  conduct  a  complete  signal  timing  study  to  determine  what  type  of 
signal  system  would  be  best  for  this  dangerous,  high-volume  intersection. 
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Table   14-1, 


ACCIDENT 


SUMMARY 


LOCATION* 

SR  67   at    Franklin   Road 

Marion   County 

PERIOD* 

1-1-74    to   12-31-74 

DISTRICT-- 

Greenfield 

TOTAL 
ACCIDENTS 


50 


DAY 

DARK 

29 

21 

PERSONAL 
INJURY 

PROPERTY 

DAMAGE 

FATAL 

INJURED           KILLED 

10 

39 

1 

19                     1 

REAR  END 


RIGHT  ANGLE 


OUT     OF  TURNING 

CONTROL  MOVEMENT 


L=  16    R--  2 


SIDESWIPE 

HEAD-ON 

PEDESTRIAN 

OTHER 

10 

1 

7 

ROAD    CONDITION 

DRY 

WET 

SNOW/iCE 

OTHER 

33 

14 

3 

i 
j 

SUN. 

MON. 

TUES. 

WED. 

THUR.    |      FRI.           SAT.     1 

6 

7 

4 

9 

7                 11               6         j 

TIME      FACTOR 

1 

:.':>-• 

1-2  !  2-3 

3-4 

4-5 

5-6 

6-7 

7-8 

S-S  j9-i0ii0-!J 

iH2J 

TOTAL 

j 

AMI 

4 

2 

2 

2 

1 

1  1 

2 

2      i 

16 

j 

PM     3 

4        1 

2 

7 

5 

1 

3 

1 

1 

2 

4     | 

34 

! 

i 
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Table  14-2. 


ACCIDENT 


SUMMARY 


LOCATION5      SR  6  7    at    Franklin    Road 

Marion   County 


PERIOD' 


1-1-75    to   12-31-75 


DISTRICT1       Greenfield 


TOTAL 
ACCIDENTS 


48 


DAY 

DARK 

39 

9 

PERSONAL 
INJURY 

PROPERTY 
DAMAGE 

FATAL 

INJURED 

KILLED 

9 

39 

10 

REAR  END 

RIGHT  ANGLE 

OUT     OF 
CONTROL 

TURNING        1 
MOVEMENT 

14                              9 

3 

L=  9      R.  2 

SIDESWIPE 

HEAD-ON 

PEDESTRIAN 

| 
OTHER 

9 

2 

ROAD    CONDITION 

DRY 

WET                  SNOW/ ICE 

OTHER 

32 

■ 

14                                 2 

SUN. 

MON.         TUES.         WED. 

THUR.    |      FRI. 

SAT. 

3 

10 

6                   9 

5 

7         |         8 

TIME      FACTOR       1   NOT    GIVEN 

7"S  12-1 

1-2  J  2-3 

3-4 

4-5 |5-6 |6-7  J7-8 

8-9J9-I0 

10-1!  j!M2 

TOTAL       \ 

JAM  j  2 

1 

3 

1 

1 

2 

io      ! 

JPM 

2 

5 

9 

4 

1 

6 

~> 

2 

1 

1 

4 

37          |  j 
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Table   14-3, 


ACCIDENT 


SUMMARY 


LOCATION  • 

SR   67   at   Franklin   Road 

Marion   County 

PERiOD= 

1-1-76    to   12-31-76 

DISTRICT' 

Greenfield 

TOTAL 
ACCIDENTS 


48 


DAY 


28 


DARK 


20 


PERSONAL 
INJURY 

PROPERTY 
DAMAGE 

FATAL 

INJURED           KILLED 

1           11 

1 

37 

16 

REAR  END 

RIGHT  ANGLE 

OUT     OF 
CONTROL 

TURNING 
MOVEMENT 

14 

11 

2 

L=  11    R= 

SIDESWIPE 


HEAD-ON 


PEDESTRIAN 


OTHER 


ROAD    CONDITION 

DRY 

WET 

SNOW/ICE       | 

OTHER 

31 

15 

■       ! 

SUN. 

MON. 

TUES. 

WED. 

THUR. 

FRI. 

SAT.     | 

8 

5 

2 

5 

6                   14 

8     1 

i  L 

TIME      FACTOR 

i  i 

!  t. 3  12-1 

1-2 

2-3 

3-4  1  4-5 

5-6 

6-7 

7-8 

8-9)9-10 

10-11 

11-12 

TOTAL    j | 

AM 

2 

2 

2 

2 

1 

1 

1 

4 

1 

3 

19 

PM 

1 

1 

2 

1 

2 

5 

8 

2 

3 

3 

1 

29 
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Table  14-4.   Stop  Delay  per  Vehicle,  Number  of  Conflicts  and  Left-Turn 

Conflicts  for   Existing  Condition  and  Three  Suggested  Counter- 
measures  at  S.R.  67  at  Franklin  Road  Intersection 


Countermeasure 


Stop  Delay 

Rear  End  and 

Per  Vehicle 

Right  Angle 

Left-Turn 

(seconds) 

Conflicts 

Conflicts 

15.07 

19 

162 

63.91 

20 

115 

27.90 

13 

154 

20.69 

21 

157 

Existing  Condition 
Add  a  Left  Turn  Phase 
Add  All-Red  Phase 
Increase  Amber  Duration 


177 


SITE  NO.  15E 

Northeast  Junction  of  S.R.  67  and  1-465, 
East  Intersection 
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Description  of  the  East  Intersection,  Northeast  Junction, 
of  S.R.  67  and  1-465 

The  east  intersection  at  the  northeast  junction  of  S.R.  67  and  1-465 
is  the  intersection  of  S.R.  67  with  the  northbound  on  and  off  ramps  of 
1-465,  located  in  Marion  County  in  the  Greenfield  district  of  the  Indiana 
State  Highway  Commission.   S.R.  67  west  of  the  intersection  is  a  six-lane 
divided  highway,  with  a  left  turn  lane  to  the  1-465  on-ramp.   East  of  the 
intersection  S.R.  67  is  a  channelized  six-lane  highway  including  a  right 
turn  lane  onto  the  northbound  ramp.   The  off-ramp  from  northbound  1-465 
is  two  lanes,  with  two  additional  right  turn  lanes  onto  eastbound  S.R.  67, 
controlled  by  a  yield  sign  for  those  lanes.   The  intersection  is  controlled 
by  an  actuated  traffic  signal. 

The  traffic  volumes  are  extremely  high,  with  approximately  18000-22000 
vehicles  per  day  in  each  direction  on  S.R.  67,  and  8000  vehicles  per  day 
using  the  off-ramp.   There  are  approximately  5200  turning  movements  per 
day  onto  the  northbound  1-465  on-ramp. 

There  has  been  a  total  of  73  accidents  at  this  intersection  during  the 
three  year  study  period,  including  29  personal  injuries. 

Evaluation  of  the  Intersection 
The  intersection  was  evaluated  by  an  analysis  of  the  written  comments 
of  the  team  members,  with  a  concensus  drawn  from  these  comments. 

Predominant  Accident  Type  -  Rear end 

Primary  Cause  -  Lack  of  visibility  of  the  signal. 

Concensus  Countermeasure  -  No  concensus.  The  team  members  felt  that 
the  intersection  is  simply  overloaded,  and  that  a  complete  reconstruction 
was  about  the  only  way  to  solve  the  problem. 


\ 
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Other  Possible  Causes  -  Close  proximity  of  the  intersection  to  42nd 
Street,  turns  into  and  out  of  42nd  Street,  excessive  speed  on  S.R.  67,  in- 
sufficient clearance  time,  insufficient  capacity  of  the  intersection, 
lack  of  lane  control,  poor  signal  timing. 

Other  Possible  Countermeasures  -  Enlarge  signal  lenses,  install  a 
strobe  light  in  the  signal,  enforce  the  speed  limits,  increase  the  amber 
signal  phase,  increase  the  left  turn  phase,  provide  lane  markings,  provide 
progressive  signal  timing. 

Other  Accident  Types 

The  other  accident  types  were  insignificant  at  this  intersection. 

The  countermeasures  tested  with  the  computer  simulation  model  are: 
1)  installation  of  strobe  lights  as  advance  warning  on  S.R.  67,  2)  restriction 
of  all  left  turns  on  arrow  only,  and  3)  installation  of  an  all-red  phase. 
The  results  indicated  no  change  in  rearend  and  right  angle  conflicts.   How- 
ever, the  left  turn  conflicts  were  reduced  considerably  with  the  installation 
of  strobe  lights  on  S.R.  67  ad  well  as  with  the  restriction  of  all  left 
turns  on  arrow  only  (see  Table  15E-4) . 

Conclusion 
Several  of  the  team  members  noted  the  fact  that  the  number  of  accidents 
was  considerably  less  in  the  third  year  of  the  study  period,  from  29  and  31 
accidents  the  first  two  years  to  nly  13  accidents  the  third  year.   Either 
changes  were  made  in  the  intersection  during  the  study  period  which  brought 
about  a  reduction  in  the  accident  rate,  or  drivers  became  more  familiar 
with  the  operation  of  the  intersection.   Our  recommendation  is  that  no 
changes  be  made  in  the  intersection  at  this  time,  but  that  the  accident 
history  be  carefully  observed  in  the  future. 
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Table    15E-1. 


ACCIDENT 


SUMMARY 


LOCATION' 

N-Bound   1-465    at   SR   67    -    NE   Junction    - 
E.    intersection  of  the    interchange 
Marion   County 

PERiOD= 

1-1-74    to    12-31-74 

DISTRICT1 

Greenfield 

TOTAL 
ACCIDENTS 


29 


DAY             DARK 

21 

8 

PERSONAL 
INJURY     • 


PROPERTY 
DAMAGE 


FATAL 


INJURED 


KILLED 


21 


12 


REAR  END 

RIGHT  ANGLE 

OUT     OF 
CONTROL 

TURNING 
MOVEMENT 

19 

2 

L=4       R-. 

SIDE  SWIPE 

HEAD-ON 

PEDESTRIAN 

OTHER 

4 

ROAD    CONDITION 

DRY 

WET 

SNOW  /ICE 

OTHER 

18 

!        » 

2 

SUN. 

MON.        TUES.         WED. 

THUR. 

FRI.     j     SAT. 

2 

_________ 

4                 5                 1 

4 

6               7 

TIME      FACTOR                                                "~ 1 

__2 

12-1 

1-2  J  2-3 

3-4 

4-5 

5-6 16-7(7-3 

8-9 

9-!0 

10-11 

Il-I2|    TOTAL 

AW! 

1 

3 

1 

5 

PM 

1 

1 

3 

2 

4 

4  j    1     I    1 

3 

2 

2 

24      i 
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Table   15E-2. 


ACCIDENT 


SUMMARY 


LOCATION5        N-Bound   1-465    at   SR   67    -    NE   Junction 
E.    intersection   of  the    interchange 
Marion   County 


PERIOD-- 


1-1-75    to   12-31-75 


DISTRICT 


Greenfield 


TOTAL 
ACCIDENTS 


31 


DAY 

DARK      | 

21 

10 

PERSONAL 
INJURY 

PROPERTY 
DAMAGE 

FATAL 

INJURED 

KILLED      1 

i 

9 

22 

10 

i 

REAR  END 

RIGHT  ANGLE 

OUT     OF 
CONTROL 

TURNING         ! 
MOVEMENT     j 

14 

2 

2 

L=  6      R= 

SIDESWIPE 

HEAD-ON 

PEDESTRIAN 

OTHER 

6 

1 

!                                               ROAD    CONDITION 

DRY 

WET 

SNOW/ ICE       1 

OTHER 

26 

3 

2        i 

SUN. 

MON. 

TUES. 

WED. 

THUR. 

FRI.     1     SAT. 

3 

4 

3 

1 

6 

11       |         3         | 

TIME      FACTOR 

"""J  12-1 

1-2 

2-3 

3-4 

4-5 

5-6 

6-7 

7-6 

3-9 

9-10 

IO-il|lH2     TOTAL 

AM 

2 

1 

3 

2 

2 

1    ||    1  j        12 

PM|l 

2 

5 

4 

1 

2 

3 

11           19             J 

Table   15E-3. 
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ACCIDENT 


SUMMARY 


LOCATION'        N-Bound   1-465    at    SR   67    -    NE   Junctio" 
E.    intersection   of  the    interchange 
Marion   County 


OUT     CF 
CONTROL 


TURNING        | 
MOVEMENT     I 


L=  6       R  = 


SIDESWIPE 


J 


HEAD-ON 


PEDESTRIAN 


OTHER 


DRY 


12 


ROAD    CONDITION 


WET 


SNOW/  iCE 


OTHER 


SUN. 


WON. 


TUES.         WED 


Zl 


THUR. 


FR! 


SAT. 


C3£ 


AM 


PM 


1-2 


2-3 


3-4 


TIME      FACTOR 


a-0    5-6  16-7)7-8  je-9 


9-!OllO-ll|l!-i2 


ll        2 


II 

TOTAL    i ; 
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Table  15E-4.   Stop  Delay  per  Vehicle,  Number  of  Conflicts,  and  Left  Turn 

Conflicts  for   Existing  Condition  and  Three  Suggested  Counter- 
measures  at  S.R.  67  -  1-465  NE  at  East  Intersection 


Stop  Delay  Rear  End  and 

Per  Vehicle  Right  Angle       Left-Turn 

Countermeasure           (seconds)  Conflicts        Conflicts 

Existing  Condition          0.17  3              85 

Install  Strobe  on 

Major  Rd.                0.22  2              76 

All  Left  Turn  on 

Arrow  Only              0.17  3              68 

Install  an  All-Red 

Phase                    0.16  3              88 
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SITE  NO.  15W 

Northeast  Junction  of  S.R.  67  and  1-465, 
West  Intersection 
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Description  of  the  West  Intersection,  Northeast  Junction, 
of  S.R.  67  and  1-465 

The  west  intersection  at  the  northeast  junction  of  S.R.  67  and  1-465 
is  the  intersection  of  S.R.  67  with  the  southbound  on  and  off  ramps  of 
1-465,  located  in  Marion  County  in  the  Greenfield  district  of  the  Indiana 
State  Highway  Commission.   S.R.  67  is  a  six-lane  divided  highway  with 
left  and  right  turn  lanes  to  the  southbound  on-ramp  of  1-465.   The  off-ramp 
from  1-465  is  a  three-lane  highway,  including  a  right  turn  lane  onto 
westbound  S.R.  67,  controlled  by  a  yield  sign  for  that  lane.   The  inter- 
section is  controlled  by  an  actuated  traffic  signal. 

The  traffic  volumes  at  this  intersection  are  quite  high,  with 
approximately  15000-17000  vehicles  per  day  in  each  direction  on  S.R.  67. 
The  off-ramp  volume  is  approximately  6600  vehicles  per  day,  and  8600 
vehicles  per  day  make  turns  from  S.R.  67  onto  the  1-465  on-ramp. 

The  accident  history  at  this  intersection  shows  58  accidents  over  the 
three  year  study  period,  with  30  personal  injuries. 

Evaluation  of  the  Intersection 
The  intersection  was  evaluated  by  analyzing  the  written  comments  of 
the  individual  team  members,  and  developing  a  concensus  from  the  comments. 

Predominant  Accident  Type  -  Rearend 

Primary  Cause  -  Lack  of  visibility  of  the  signal. 

Concensus  Countermeasure  -  No  concensus.  Apparently  reconstruction  of 
the  entire  intersection  is  the  team  solution. 

Other  Possible  Causes  -  Speed  of  vehicles  on  S.R.  67,  lack  of  lane 
control. 
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Other  Possible  Countermeasures  -  Install  near  right  traffic  signal, 
install  strobe  light  in  traffic  signal,  enlarge  signal  lenses,  reduce  the 
speed  limit  on  S.R.  67,  enforce  the  speed  limit,  increase  the  amber  phase 
in  the  signal,  improve  the  pavement  markings,  provide  a  contrasting  back- 
ground for  the  traffic  signals. 

Other  Accident  Types  -  Left-Turning  Movement 
Possible  Causes  -  Vehicles  accepting  insufficient  gaps,  insufficient 
intersection  clearance  time. 

Possible  Countermeasures  -  Provide  a  separate  left-turn  phase,  increase 
the  amber  phase  and/or  all- red  clearance  phase. 

Two  countermeasures  were  evaluated  with  the  computer  simulation  model. 
The  first  countermeasure  was  an  increase  of  amber  time  to  7  seconds  for 
S.R.  67  and  to  5  seconds  for  the  1-465  ramp,  while  the  second  was  a 
reduction  of  speed  on  S.R.  67  to  40  mph.   The  simulation  results  did  not 
show  any  reduction  in  the  number  of  conflicts  in  all  categories  (see 
Table  15W-4) . 

Conclusion 
As  was  the  case  with  the  east  part  of  this  interchange,  the  accident 
history  here  shows  a  significant  decrease  in  the  number  of  accidents  during 
the  third  year  of  the  study  period,  with  a  corresponding  decrease  in  the 
number  of  personal  injury  accidents.   Our  recommendation  is  to  improve 
signal  visibility  by  the  installation  of  near-right  signals,  and  to 
monitor  the  future  accident  experience  closely. 
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Figure    15W-1. 


lzi:z:z. 

»    i 

«.!■.    ....    » 

o 

t.tAM      Ml( 

Om  ••■ 

•    « 

0"« 1. 

0    . 

to     • 

r->-*ii(9 

- 

•  .Stt, 

!  . '  * 

•~i 

* 

193 


(0 
C/> 


ro 
& 
ro 

O 
O 
ro 


ro 

CD 


ro 
CD 
10 


)  I  ^ 


O 


CD 

0) 

0) 


A 


V 


♦  ♦ 


CO 

^    o 

H      < 


:^  t  r 


00 

(0 

00 

^ 

0> 

o 

ro 

ro 

lO 

H 

Q 

< 

*■*' 

m 

2 

CO 

< 

CM 

q: 
< 

>- 

h- 

3 

on  Of: 
1-465 

LO 

Q 

O 

♦- 

H 

o 

0> 

3 

LU 

2 

H 

En 

ID 

O 

or 

Sfe 

O 

< 

Lu  or 

> 

2 

2  CO 

cog 

-i-  o 


CO 
Ul 

N 

2 

r>- 

_) 

o 

o 

> 

UJ 

»- 

UJ 

o 

CO 

UJ 

UJ 

"3 

o 
tr 

0. 

UJ  UJ 
O  < 

z 


CO 


194 


-.' 

2 

<•• 
1 

o 

v 

< 
o 

V 

CI 

1 

3 

■H 

< 

Q 

CO    : 

o    , 

D 

o 
o 

q 

1 

CO 

0 

a) 

o 

m~- 

■*'■ 

3 
60 
•H 

_J 
_J 
o 
o 

tOl; 
~"Ll, 

z 
o 

QC 

U_ 

LJ 

Ij! 

If 

0Q^- 
CO 

cr 
0 

1 

H 

£     2 

9~        UJ         -J 

-3          S            O 

5        UJ         2 

£uj     >         K- 

-J    0        g 

to    --         O 

— 1 

ywrrz0-"*'     0 

2; 

a:-.ixyL>3 

UJ 

UJ^ijjDS<Z5Q: 

0 

CLCCCCr-OTaOt— 

oiist^s 

195 


( 

•1> 

1 

1- 

.2 

< 

o 

CC        1— 

o 

ir 

Y- 
00 

i 

. 

< 

CO  w>  z 

o 

CVi 

m 

r-i 

s-*8 

o 

_l 

o 

O 

IO— ' 

<D 

'5"     -7- 

u_ 

m 

M 

a 
to 

CO 

_J 
-J 
O 

ir 
o 

i 

-  ■  ■  —■ —  ■  ■ 

i- 

£     ^ 

^         UJ          -J 

3^0 

2       ui       cc 

f;LLl      >            H 

-1  o      s 

^2^8 

Q 

ui— oj=jQ<_.>C!: 

2 

e> 

o.o;[rhvno(- 

UJ 



196 


r  j 

1 

< 

1      i~ 

i 

55 

^>  ^  >- 

0") 

5  1 

m 

a) 

3 
60 
■H 

fa 

< 

Q 

2! 
O 

0) 

_l 
_J 

o 
o 

°  '   o 

to*-* 

£jfe>2 

*       O 
uj  ,r 

to      2- 

Cx 

a 

_i 

UJ 

u. 
z 

UJ 
UJ 

or 

i 
OJ 

o 
to 

1 

j— 

£       z 

§      ^J       c^ 

^       UJ        o= 

_l    o         ^ 

O 

oo-ir---'ji2     tj 

*rl 

K5'^yo»-= 

LJ 

lu—uj— <i=:<Z)iX 

(D 

CL  CC  CE  I-  to  -oOt- 

UJ 

otisrf)8 

Table   15W-1. 


197 


ACCIDENT 


SUMMARY 


LOCATION^       S-Bound   1-465    at   SR   67    -    NE   Junction ~~1 

W.    intersection   of  the    interchange 
Marion   County 


PERiOD= 


1-1-74    to   12-31-74 


DISTR!CT;        Greenfield 


TOTAL 
ACCIDENTS 


21 


PERSONAL 
INJURY 


DAY 

DARK 

15 

6 

10 


PROPERTY 
DAMAGE 


11 


FATAL 


INJURED 


16 


KILLED 


REAR  END 


RIGHT  ANGLE 


OUT     OF 
CONTROL 


TURNING 
MOVEMENT 


8        R: 


SIDESWIPE 


HEAD-ON 


PEDESTRIAN 


OTHER 


DRY 


14 


ROAD    CONDITION 


WET 


SNOW /ICE 


OTHER 


SUN. 


MON. 
1 


_J 


TUES. 


WED. 


THUR. 


FRI 


SAT. 


AM  |    1 
PM  1 


2-3 


TIME      FACTOR 


4-5  15-6 


6-7 


7-8 


8-9 


10-  ii 


i-i2|    TOTAL 


14 
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Table   15W- 


ACCIDENT 


SUMMARY 


LOCATION2        S-Bound   1-465    at   SR   67    -    NE   Junction    - 

W.    intersection  of  the   interchange 
Marion   County 


PERIOD 


1-1-75    to   12-31-75 


DISTRICT'         Greenfield 


TOTAL 
ACCIDENTS 


23 


DAY 


DARK 


12 


11 


PERSONAL 
INJURY 


PROPERTY 
DAMAGE 


18 


FATAL 


REAR  END 


11 


RIGHT  ANGLE 


OUT     OF 
CONTROL 


INJURED  KILLED 

_j  i 

I 

RNiNG        i  | 
/EMENT     | 


TU.R 

MOV 


L=    6  R: 


SIDESWIPE 


HEAD-ON 


PEDESTRIAN 


OTHER 


DRY 


ROAD   CONnij:n\! 


13 


WET 


SNOW/iCE       |         OTHFF' 

_J L__ 


]] 


SUN. 


MON.     1    TUES.    1     WED,         THUR.    |      FRi,     !     sat      il 
3 
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Table   15W-3. 


ACCIDENT 


SUMMARY 


LOCATION' 

S-Bound    1-465    at   SR   67    -    NE  Junction    ■ 
W.    intersection  of  the    interchange 
Marion   County 

PERIOD- 

1-1-76   to    12-31-76 

DISTRICT5 

Greenfield 

TOTAL 
ACCIDENTS 


14 


DAY 

DARK 

10 

4 

PERSONAL 
INJURY 

PROPERTY 
DAMAGE 

FATAL 

INJURED 

KILLED 

3 

11 

6 

REAR  END 

RIGHT  ANGLE 

OUT     OF 
CONTROL 

TURNING 
MOVEMENT 

6 

2 

L=     3    R  = 

SIDESWIPE 

HEAD-ON 

PEDESTRIAN 

OTHER 

3 

ROAD    CONDITION 

DRY 

WET 

SNOW/ICE 

OTHER 

9 

5 

SUN. 


MON. 


TUES. 


WED. 


THUR. 


FRI. 


^LJ] 


TIME      FACTOR 

12-1 

1-2 

2-3 

3-4 

4-5 

5-6 

6-7 

7-8 

8-9 

9-10 

10-11 

II-I2 

TOTAL 

AM 

1 

1 

1 

3 

PM 

1 

2 

2 

2 

1 

1 

1 

1 

11 
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Table  15W-4.   Stop  Delay  per  Vehicle,  Number  of  Conflicts,  and  Left-Turn 
Conflicts  for  Existing  Condition  and  Two  Suggested  Counter- 
measures  at  S.R.  67  -  1-465  NE  at  West  Intersection 


Countermeasure 


Existing  Condition 
Increase  Amber  Time 
Reduce  Speed  on  Major 


Stop  Delay 

Rear 

End  and 

Per  Vehicle 

Right 

Angle 

Left-Turn 

(seconds) 

Conflicts 

Conflicts 

1.61 

1 

0 

1.55 

1 

3 

0.95 

3 

2 
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SITE  NO.  16E 

Southwest  Junction  of  S.R.  67  and  1-465, 
East  Intersection 
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Description  of  the  East  Intersection,  Southwest  Junction, 
of  S.R.  67  and  1-465 

The  east  intersection  at  the  southwest  junction  of  S.R.  67  and  1-465 
is  the  intersection  of  S.R.  67  and  the  on  and  off  ramps  to  northbound  1-465 
located  in  Marion  County  in  the  Greenfield  district  of  the  Indiana  State 
Highway  Commission.   S.R.  67  at  the  intersection  is  a  six-lane  divided 
highway  with  left  and  right  turn  lanes  to  the  1-465  on  ramp.   The  off  ramp 
from  northbound  1-465  is  two  lanes  with  an  additional  right  turn  lane 
controlled  by  a  yield  sign.   The  intersection  is  controlled  by  stop  signs 
for  the  off  ramps. 

The  traffic  volume  on  S.R.  67  is  approximately  9000-12000  vehicles 
per  day  in  each  direction.  Approximately  3000  vehicles  per  day  use  the 
off  ramps,  with  approximately  7000  vehicles  per  day  turning  onto  the  on-ramp. 

The  accident  history  at  the  intersection  shows  a  total  of  37  accidents 
during  the  three-year  study  period,  with  22  personal  injuries. 

Evaluation  of  the  Intersection 
The  intersection  was  evaluated  by  an  analysis  of  the  written  comments 
of  the  individual  team  members,  with  a  concensud  drawn  from  the  comments. 

Predominant  Accident  Type  -  Right  Angle 

Primary  Cause  -  Off-ramp  motorists  accepting  insufficient  gaps  in 
the  S.R.  67  traffic. 

Concensus  Countermeasure  -  Install  traffic  signal. 

Other  Possible  Causes  -  Inadequate  advance  warning  on  S.R.  67,  excessive 
speed  on  S.R.  67. 

Other  Possible  Countermeasures  -  Additional  advance  warning  on  S.R.  67, 
reduction  of  speed  limit  on  S.R.  67. 


2U3 

Other  Accident  Types  -  Rear end  and  Turning  Movement 
Other  Causes  and  Countermeasures  -  Same  as  for  predominant  accident 
type. 

The  results  from  two  possible  countermeasures  were  compared  with  those 
from  simulating  the  existing  condition.   The  first  countermeasure  involved 
the  installation  of  an  advance  warning  system  on  S.R.  67  while  the  second 
was  a  10  mph  reduction  in  speed  on  S.R.  67.   It  is  assumed  that  this  reduction 
would  result  from  a  speed  enforcement  program  at  this  location.   The  advance 
warning  system  showed  a  considerable  reduction  in  rear  end  and  right  angle 
conflicts,  while  the  left  turn  conflicts  did  not  show  any  change.   The 
reduction  of  speed  on  S.R.  67  also  reduced  the  number  of  left  turn  conflicts, 
although  to  a  lesser  extent  (Table  16E-4) . 

Conclusion 
The  team  concensus  countermeasure  for  this  intersection  was  that  a 
traffic  signal  should  be  installed.   Undoubtedly  such  installation  would 
change  the  accident  experience  at  this  location.   However,  it  is  possible 
that  a  traffic  signal  would,  in  fact,  cause  an  increase  in  the  total 
number  of  accidents.   The  1-465  off-ramp  intersection  with  S.R.  67 
immediately  west  of  this  location  is  signalized  and  although  the  traffic 
volumes  and  patterns  are  somewhat  different  that  at  this  location,  definite 
similarities  exist.   There  were  eighteen  more  accidents  and  nine  more 
personal  injuries  at  the  signalized  intersection.   The  intersection  should 
be  evaluated,  and  if  the  warrants  for  a  traffic  signal  exist,  installation 
of  a  traffic  signal  should  be  made.   Our  recommendations,  however,  are  to 
provide  additional  advance  warning  of  the  intersection  on  S.R.  67,  and  to 
reduce  the  speed  limit  on  both  S.R.  67  approaches  to  the  intersection. 
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Table   16E-1. 


ACCIDENT 


SUMMARY 


LOCATION' 


N-Bound   1-465    at   SR   67    -    SW  Junction 
E    intersection   of  the    interchange 
Marion   County 


PERIOD' 


1-1-74    to    12-31-74 


DISTRICT1         Greenfield 


TOTAL 
ACCIDENTS 


11 


PERSONAL 
INJURY 


DAY 

DARK 

11 

PROPERTY 
DAMAGE 


FATAL 


INJURED 


KILLED 


REAR  END 


RIGHT  ANGLE 


OUT     OF 
CONTROL 


TURNING 
MOVEMENT 


L=     3     R  = 


1 


SIDESWiPE 


HEAD-ON 


PEDESTRIAN 


OTHER 


DRY 


ROAD    CONDITION 


WET 


SNOW/ ICE 


OTHER 


SUN. 


MON. 


TUES. 


WED. 


THUR. 


FRI. 


SAT. 


TIME      FACTOR 

| 

LZ3K-I 

I-2 

2-3 

3-4 

4-5 

5-6 

6-7 

7-6 

8-9 

9-10 

10-11 

11-12     TOTAL 

AM 

2 

2 

4 

PM 

1 

2 

2 

2 

7 
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Table   16E-2. 


ACCIDENT 


SUMMARY 


LOCATION « 

N- Bound   1-465    at    SR   6  7    -    SV.T  Junction    ■ 
E.    intersection   of   the    interchange 
Marion   County 

PERIOD' 

1-1-75    to    12-31-75 

DISTRICT 

Greenfield 

TOTAL 

ACCIDENTS 


DAY 

DARK 

8 

1 

PERSONAL 
INJURY 


PROPERTY 
DAMAGE 


FATAL 


INJURED 


KILLED 


12 


.J 


REAR  END 

RIGHT  ANGLE 

OUT     OF 
CONTROL 

TURNING 
MOVEMENT 

1 

4 

1 

L=    3    R  = 

_    / 

i 
SIDESWIPE 

HEAD-ON 

PEDESTRIAN 

OTHER 

ROAD    CONDITION 

1 

DRY 

WET                  SNOW /ICE 

1 

OTHER 

5 

2 

2 

1 

! 

.... 

SUN.  MON.         TUES.         WED. 


THUR. 


FR!.     |      SAT.     I  I 


""^12-1 

1-2  |  2-3  |3-4 

4-5 

5-6 

6-7 

7-8  1  8-9 

9-!0ii0-l! 

H-I2I 

'  0  1  AL 

AM 

1 

2 

!    2 

PM 

2  J 

1 

2 

1 

1       i 

!      7 
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Table   16E-3 


ACCIDENT 


SUMMARY 


LOCATION'        N-Bound   1-465   at   SR   67    -    SW  Junction    - 
E.    intersection  of  the    interchange 
Marion   County 


PERIOD- 


1-1-76    to   12-31-76 


DISTRICT5         Greenfield 


TOTAL 
ACCIDENTS 


17 


DAY 

DARK 

16 

1 

PERSONAL 
INJURY 

PROPERTY 
DAMAGE 

FATAL 

INJURED           KILLED 

3 

14 

4 

REAR  END 

RIGHT  ANGLE 

OUT     OF 
CONTROL 

TURNING 
MOVEMENT 

7 

4 

L=        3        R:                       1 

SIDESWIPE 

HEAD-ON 

PEDESTRIAN 

OTHER 

1 

2 


ROAD    CONDITION 

DRY 

WET                   SNOW/ICE 

OTHER 

11 

4                                   2 

SUN. 

MON. 

TUE3. 

WED. 

THUR. 

FRI. 

SAT.     |j 

1 

2 

3 

4 

2 

5 

—           i 

TIME      FACTOR 

12-1 

1-2 

2-3 

3-4 

4-5 

5-6 

6-7 

7-3 

8-9 

9-10 

10-11 

11-12 

TOTAL 

s 

J 

AM 

1 

2 

3 

6 

i 

PM 

2 

2 

3 

2 

1    . 

1 

11 

\ 
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Table  16E-4.   Stop  Delay  per  Vehicle,  Number  of  Conflicts,  and  Left  Turn 
Conflicts  for   Existing  Condition  and  Two  Suggested  Counter- 
measures  at  S.R.  67  at  1-465  SW  (East  Intersection) 


Stop  Delay 

Rear  End  and 

Per  Vehicle 

Right  Angle 

Left-Turn 

Count ermeasure 

(seconds) 

Conflicts 

Conflicts 

Existing  Condition 

34.86 

26 

64 

Advance  Warning  System 

28.35 

16 

64 

Speed  Enforcement  on 

S.R.  67 

38.19 

23 

63 
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SITE  NO.  16W 

Southwest  Junction  of  S.R.  67  and  1-465, 
West  Intersection 
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Description  of  the  West  Intersection,  Southwest  Junction, 
of  S.R.  67  and  1-465 

The  west  intersection  at  the  southwest  junction  of  S.R.  67  and  1-465 
is  the  intersection  of  S.R.  67  and  the  on  and  off  ramps  from  southbound 
1-465  located  in  Marion  County  in  the  Greenfield  district  of  the  Indiana 
State  Highway  Commission.   S.R.  67  at  the  intersection  is  a  six- lane 
divided  highway  with  left  and  right  turn  lanes  to  the  1-465  on  ramp.   The 
off-ramp  is  two  lanes  with  an  additional  right  turn  lane  controlled  by  a 
yield  sign.   The  intersection  is  controlled  by  an  actuated  traffic  signal. 

The  traffic  volume  on  S.R.  67  is  approximately  11000-13000  vehicles 
per  day  in  each  direction,  with  approximately  6000  vehicles  per  day  using 
the  1-465  off-ramp.   Approximately  2600  vehicles  per  day  make  turning 
movements  onto  the  1-465  on-ramp. 

The  accident  history  at  the  intersection  shows  a  total  of  55  accidents 
during  the  three  year  study  period,  including  31  personal  injuries. 

Evaluation  of  the  Intersection 
The  evaluation  of  the  intersection  was  made  by  an  analysis  of  the 
written  comments  of  the  investigative  team  members,  with  a  concensus 
drawn  from  the  comments. 

Predominant  Accident  Type  -  Right  Angle 

Primary  Cause  -  Motorists  on  S.R.  67  disregarding  traffic  signal. 

Concensus  Countermeasure  -  Provide  additional  signal  heads  and 
additional  advance  warning. 

Other  Possible  Causes  -  Insufficient  intersection  clearance  time, 
signal  cycle  length  too  short. 

Other  Possible  Counter-measures  -  Increase  amber  signal  phase  and/or 
add  an  all-red  phase,  increase  total  cycle  length. 
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Other  Accident  Types  -  Rearend 

Possible  Causes  -  Excessive  speed  on  S.R.  67. 

Possible  Countermeasures  -  Reduce  the  speed  limit  on  S.R.  67,  increase 
the  amber  signal  phase,  add  a  strobe  light  to  the  red  signal. 

As  in  the  case  of  the  east  intersection,  the  west  intersection  of  the 
southwest  junction  of  S.R.  67  and  1-465  was  also  tested  through  the 
computer  simulation  model  for  two  countermeasures,  installation  of  an 
advance  warning  system  and  a  reduction  of  speed  limit  on  S.R.  67.   Both  of 
these  countermeasures  indicated  reduction  in  right  angle  and  rearend 
conflicts  almost  identical  to  the  results  at  site  16E  (see  Table  16E-4) . 

Conclusion 
Both  right  angle  accidents  and  rearend  accidents  are  a  serious 
problem  at  this  intersection,  indicating  that  S.R.  67  vehicles  are 
travelling  too  fast  for  conditions.   Our  recommendations  are  to  provide 
additional  advance  warning  signs  on  the  S.R.  67  approaches,  and  to  reduce 
the  speed  limit  for  both  northbound  and  southbound  S.R.  67  traffic  well 
in  advance  of  the  intersection. 
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Table   16W-1. 


ACCIDENT 


SUMMARY 


LOCATION^ 

S-Bound   1-465    at   SR   67    -    SW  Junction    - 
W.    intersection   of  the    interchange 

Marion   County 

PERIOD 

1-1-74   to    12-31-74 

DISTRICT' 

Greenfield 

TOTAL 
ACCIDENTS 


16 


DAY 

DARK 

11 

5 

PERSONAL 
INJURY 

PROPERTY 
DAMAGE 

FATAL 

INJURED 

KILLED 

4 

12 

9 

REAR  END 

RIGHT  ANGLE 

OUT     OF 
CONTROL 

TURNING 
MOVEMENT 

5 

6 

2 

L=     1    R  = 

SIDESWIPE 

HEAD-ON 

PEDESTRIAN 

OTHER 

2 

ROAD    CONDITION 

DRY 

WET 

SNOW/ ICE 

OTHER 

10 

5 

1 



SUN. 

MON. 

TUES.         WED. 

THUR. 

FRI. 

SAT. 

2 

2 

4 

2 

1 

3 

2 

TIME      FACTOR 

1   Jj'2-I 

1-2 

2-3 

3-4 

4-5 

5-6 

6-7 

7-3 

8-9 

S-iO 

iO-l! 

11-12 

TOTAL 

AM 

1 

1 

2 

1 

2 

7 

PM 

1 

3 

2 

1 

2 

9 
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Table   16W-2. 


ACCIDENT 


SUMMARY 


LOCATION'        S-Bound    1-465    at   SR   6  7    -    SW  Junction 
W.    intersection  of  the    interchange 
Marion   County 


PERIOD- 


1-1-75    to    12-31-75 


DISTRICT5         Greenfield 


TOTAL 
ACCIDENTS 


17 


DAY 

DARK 

12 



5 



PERSONAL 
INJURY 

PROPERTY 
DAMAGE 

FATAL 

INJURED 

KILLED 

6 

11 

14 

i 

REAR  END 

RIGHT  ANGLE 

OUT     OF 
CONTROL 

TURNING 
MOVEMENT 

12 

4 

L=          R  = 

SIDESWIPE 

HEAD-ON 

PEDESTRIAN 

OTHER 

1 

ROAD    CONDITION 

DRY 

WET 

SNOW/ICE 

OTHER 

12 

5 

SUN. 

MON. 

TUES. 

WED. 

THUR.    |      FRI.           SAT. 

! 

3 

3 

2 

4 

1 

4 

! 

TIME      FACTOR                                                    I 

T,Jl2-l 

1-2 

2-3 

3-4 

4-5 

5-6 

6-7 

7-8 

8-9|9-l0|'0-l! 

Il-I2|    TOTAL 

AM] 

1 

1 

1 

2 

5           S 

PM  |    1 

1      2 

1 

1 

1 

1 

1 

3 

12        1 
i 
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Table   16W-3, 


ACCIDENT 


SUMMARY 


LOCATION^ 

S-Bound    1-465    at   SR  67    -    SW  Junction    - 
W.    intersection   of  the    interchange 
Marion  County 

PERIOD' 

1-1-76    to   12-31-76 

DISTRICT' 

Greenfield 

TOTAL 
ACCIDENTS 


22 


DAY 


DARK 


11 


11 


1    PERSONAL 
INJURY 

PROPERTY 
DAMAGE 

FATAL 

INJURED 

KILLED 

6 

16 

8 

REAR  END 

RIGHT  ANGLE 

OUT     OF 
CONTROL 

TURNING 
MOVEMENT 

3 

15 

2 

L=          R-- 

SIDESWIPE 

HEAD-ON 

PEDESTRIAN 

OTHER 

2 

I 

ROAD    CONDITION 

DRY 

WET 

SNOW/ ICE 

OTHER 

16 

4 

2 

SUN. 

MON. 

TUES. 

WED. 

THUR. 

FRI.           SAT. 

2 

4 

2 

3 

3 

5 

3 

TIME      FACTOR 

i 

! 

>-...J 

12-1 

1-2 

2-3 

3-4 

4-5 

5-6 

6-7 

7-8 

8-9 

9-iO 

10-11 

11-12 

TOTAL 

AM 

3 

1 

1 

1 

1 

4 

1 

12 

PM 

2 

3 

1 

1 

1 

2 

10 
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Summary 
The  accident  histories  for  the  eighteen  intersections  were  analyzed 
together  with  the  recommended  countermeasures  to  develop  priorities  for 
implementation  of  the  countermeasures  indicated.   Following  is  a  listing 
of  the  intersections  in  order  of  their  suggested  priority  for  improvement 
with  a  brief  summary  of  the  recommended  countermeasure  for  each: 


Intersection 


1.   S.R.  67  and  Franklin  Road 


2.   U.S.  41  and  45th  Avenue 


3.   U.S.  31  and  National  Avenue 


4.   U.S.  31  and  Kern  Road 


5.   S.R.  37  and  S.R.  48 


6.   S.R.  37  and  S.R.  252 


7.  S.R.  67  and  1-465,  West 
Intersection,  Northeast 
Junction 

8.  S.R.  67  and  1-465,  West 
Intersection,  Southwest 
Junction 


Countermeasure 

Install  overhead  advance  warning 
signs  with  flashers  on  all 
approaches,  conduct  signal  timing 
study. 

Install  traffic  signals  in  a  box 
configuration,  provide  overhead 
advance  warning  signs  on  U.S.  41, 
and  install  advance  warning  signs 
on  45th  Avenue. 

Install  overhead  signs  on  U.S.  31 
with  lane  use  designations, 
conduct  signal  timing  study. 

Install  overhead  advance  warning 
signs  with  flashers  on  U.S.  31, 
add  left-turn  phase  to  traffic 
signal  for  northbound  U.S.  31 
traffic. 

Provide  all-red  clearance  phase 
in  traffic  signal,  install  strobe 
light  in  the  red  signals  in  all 
directions,  conduct  signal-timing 
study. 

Install  flashers  on  advance  warning 
signs  on  S.R.  37,  provide  all-red 
clearance  phase  in  the  signal. 

Install  near  right  traffic  signals, 
monitor  future  accidents. 


Provide  additional  advance  warning 
signs  on  S.R.  67,  reduce  speed 
limit  on  S.R.  67. 
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Intersection 

9.  S.R.  67  and  1-465,  East 
Intersection,  Southwest 
Junction 

10.  U.S.  31  and  S.R.  38 


11.   U.S.  31  and  S.R.  18 


12.  S.R.  39  and  S.R.  67, 
South  Junction 

13.  U.S.  31  and  S.R.  14 


14.   S.R.  63  and  S.R.  163 


15.   U.S.  24  Bypass  and  S.R.  5 


16.   U.S.  40  and  Round  Barn  Road 


17.  S.R.  37  and  S.R.  450 

18.  S.R.  67  and  1-465,  East 
Intersection,  Northeast 
Junction 


Countermeasure 

Provide  additional  advance  warning 
signs  on  S.R.  67,  reduce  speed 
limit  on  S.R.  67. 

Increase  the  advance  warning 
distance  on  U.S.  31,  install  strobe 
lights   on  the  U.S.  31  advance 
warning  signs. 

Increase  the  size  of  the  median 
stop  sign,  enforce  the  stopping 
maneuver. 

Add  a  strobe  light  to  the  advance 
warning  signs  on  S.R.  67. 

Add  flashers  with  a  strobe  light 
to  the  southbound  U.S.  31  advance 
warning  sign. 

Relocate  the  flashers  over  the 
lanes,  and  increase  the  bulb 
wattage  in  the  flashers. 

Install  advance  warning  signs  on 
all  approaches,  install  a  strobe 
light  in  the  red  signal  on  U.S.  24 
Bypass,  conduct  a  signal-timing 
study. 

Provide  left-turn  lanes  on  U.S.  40, 
provide  left-turn  phase  in  the 
signal  for  U.S.  40  traffic. 

Monitor  future  accidents. 

Monitor  future  accidents. 
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